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1.0 SCOPE OF W'ORK

T:tts-'descrtption`a€^ork4DE}Wj-detatis t`m-i.eld actlvitles associated wtth-a-lunited-field-mvestigatloi.
(I FI)= of so]--conlaininat ortheneath th4-13C11s^°^A 111S;4T Li 'id Wacte Disnncal Facilities..--_----------- „-u.,.s b. . . _

(LWDFs), and will serve as a field guide for those performing the work. These activities are
undertaken pursuant to the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1994a) Milestone M-16-94-01H-T1 and the June 30, 1994, Milestone
Change Request Iv1-15J34-02 (Ecology et al. 1994b). The scope of these activities was defined during
a Streamiined Approach for Environmental Restoration (SAFER) workshop and a U.S. Department of
Energy, Richland Operations Office (RL) workshop where data quality objectives (DQOs) and
technical criteria for the LFI were developed. Results of the SAFER workshop and the RL workshop

- ---- - alY YIJVYJJMLL Ill JVML.VI. 1.1.

Other supporting documents to be used in conjunction with the DOW include the RCRA Facility
Investigation/Corrective Measures Study Work Plan for the 100-NR-1 Operable Unit, Hanford Site,
Richland, Washington (DOE-RL 1994) for operable unit-scale investigation strategy and the
Environmental Investigations Procedures (BHI 1995c) for specific procedures. The 1301-N and
1325-N LWDFs are identified as the 116-N-1 and 116-N-3 sites in the 100-NR-1 Operable Unit
Resource Conservation and Recovery Act of 1976 (RCRA) Facility Investigation/Corrective Measures
Stludy (RFi/Ci^S) Work Plan (DOE-RL 1994). The locations of the 1301-N and 1325-N LWDFs
(116-N-1 and 116-N-3) are shown in Figure 1. Both the 1301-N and 1325-N LWDFs consist of a
crib and a trench. Both LWDFs were used to receive and dispose of the cooling water originating
f*otnthe 100-n1 Reaetorandarerlassified-asRCRA rrear•,;enr, storage, and/or disposal (TSD) units.
The LWDFs are no longer receiving waste effluent. Although these facilities are classified as RCRA
TSD units, the RL and regulatory agencies have determined that this LFI will be conducted as a
past-practice inv-estigation under the auspices of the Comprehensive Environmental Response,

----- --- CtltnpCnSa^dn,anG' irial3ilTfy Alt G/`IYOV (I^.ERI^..Lt1), in accordance with the Hanford Site

Past-Practice Investigation Strategy (DOE-RL19-91)-andthe 100-NR-1 Operable Unit RFI/CMS
Wnrk P1 Wn (r1f1F_RI 100d)

1.1 SUMMARY OF THE DATA QUALITY OBJECTIVES PROCESS

T._ _ ..,., • ....ed:r° -t ne r^ttc^ grocess s^^„ to assess how much characterization data are required, the uses of the data,
and how decisions will be made. In this case, data collection is in support of an LFI to be conducted

---- ---- ---- ---at the-13Q1-N-and 1325-N TWI2Fs;ntha 100-NR-1 nperable Unit. Previous work in the SAFER
process resulted in a costly and exposure-intensive DOW. The RL requested that the Environmental

--------- ----- -Resto*ation Contractor (ERC)-use-the-DQO process-to furtherevaluate Lhe decisi:^s and data needs
s°^^ °°°a v u": il:e I30hN and 1325-id-LWDFsi.F1. Detaiis of the DQO process are reported in

-i3ata"L,-iuaiity08jectivesWorishoplresults Jor 13u1-N and 1325-N Characterization (BHI 1995b).

Existing sediment data from within the 1301-N trench and 1325N_ crib_were_collected-and assesse.d.
- Sail botehole data-in the Reneral vicinry of the LWDFs- were-consolidated and evaiuated. A
conceptual model was established that divided the subsurface region into six zones for each key
contaminant. These conceptual models are detailed in Appendix A. It was determined that no data
existed for two zones directly beneath the facilities. Soil data did exist outside of each LWDF
"fuotprini°_aniilsW inc_ sitrfase;ayeLini_h^ 130i-N-trench Emd 1325-N rrih.

at.saio<.wsvnz
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The DQO team compared the original DOW to three alternatives, using the following DQO objectives
and criteria:

Provide sufficient information to evaluate remedial alternatives

Provide sufficient information to prepare a qualitative risk assessment

Provide sufficient information to assess impact to groundwater and existence of a driving
force

!_------Provide sufficient informationto estimate total inventory and confirm conceptual model

-----^---- .--.PLOvldesttff!cientlnformattnn to aacrss laferal dictrihvitinn

Provide sufficient information to evaluate dangerous waste

a- Provide sufflctent tttfor;natton to evaluate-trarsunulic waste

_ _ C--- - Keep °cx^yosures ai l^vw as r"4Sun4-bly 3chiCV36le (."ni..ARA)

Be cost-effective.

The proeess-used to-develop and ranle the three DOW alternatives is documented in BHI (1995b).
Although all three DOW alternatives meet the DQOs, Alternatives 2 and 3 are considered to provide
the best characterization approach.

-_- Alterrtatives 2 and 3 require one borehole in the 1301-N crib that will confirm or deny the conceptual
model of vertical contaminant distribution in the vadose zone beneath the facility. Both alternatives
require one borehole near the highest surface concentrationiarea, but not directly in the 1301-N
trench,to nrovide-data tegarding latetaLmovement nf_conti!mi.n?nrs and nhysical properties of the
vadose zone so„s at a low cost and expcisure. noth alternatives reauire neutron moisture and spectral
gamma-ray-logging of-three existing boreholes near the 1301-N and-1325-N LWDFs. -Both
alteraatives usethesame artalytical_strategy,Ooat savings for Alterrative 2, when compared to the
existing DOW, is approximately $2.7 million.

Alternative-3 tequires-an-additional borehole ^^v1 to the I1 125 N crib, which is not required by- IIY.IL L13Y -

Hlternative 2. Cost savings for Alternative 3 , when compared to the existing DOW, is approximately
$1.7 million.

Implementation of Alternative 2 would require the assumption that the 1325-N LWDF is analogous to
the 1301-N LWDF. Soil sampling artd_geophysicaLlogging_in_thetwnproposed r,haracreri7ntion
boreholes at tlte_1301 _N LWDF in-combination-wirh geopnysical logging at three existing wells near
-the1301-Nand-1325-N LWDFs would-be useddo validate the-analobous site apprcacil.

-__ _Implement_ation_of Alternative 3 does not require the analogous site approach at the 1325-N LWDF.
Data and information collected from the additional characterization borehole and geophysical logging
of existing monitoring wells would be used to directly assess the distribution of contaminants and
...^..o^..... ... LLaY .nuwY 1v.LL. .LL.ur i$ faclhty.

RL9410C. WA/A2
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The RL and ERC-believethat Alternative_2providessuffiicient-information to address the DQOs
establ shed for Ihe-1301-N and I325-N L4iDFs LFI. However, the vJashington State Department of
Ecology (Ecology) and the U.S. Environmental Protection Agency (EPA) prefer Alternative 3 due to
their concerns over the applicability of the analogous site approach at the 1325-N LWDF. The RL
and regulatory agencies have subsequently agreed to implement Alternative 3 to address these
concerns.

J. 1. APPKIJAIaI

The field activities described in this DOW will provide data for the evaluation of remedial
alternatives, and to confirm that the 1301-N and 1325-N LWDFs are high-priority sites. In addition,
the data will be used to verify and refine the facility conceptual models and evaluate the potential for
an impact to groundwater resulting fromdrainageof residual crib/trench effluent and leaching of
contaminants beneath the facilities. Contaminants of potential concern are listed in Table 1.

Table 1. Contaminants of Potential Concern and Analytical Techniques.

Contant¢nants of Potential i;oncern I Generml Analytical
Technique

-Pntac cinm-40

Manganese-54
Gamma spectrometry

Cobalt-60

Strontium-90 Beta counting^

Ruthenium-106

Cesium-134

I Cesium-137 -

- - - - Cerium-144 - -- Gamma spectrometry

Europium-154

Europium- 1 55

Radium-226

Thorium-228

ThoriuT232

Uranium-233/234

Uranium-238 I
! - ------- -----

Plutonium-238
Alpha spectrometry--- -

Plutonium-239/240

Cadmium

Chrotmutn Inductively coupled
Nickel plasma analysis

Lead

RL90.103.W51/A2 4
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Three vadose zone boreholes, B2536, B2537, and B2539, will be drilled and sampled to investigate
the distribution of radionuclides, metal contaminants, and moisture in the soil column beneath the
LW-DFs. Borehole-B2536 vwiltbe^drilled within the 1301-1v crib, while boreholes B2537 and B2539
:vil1-be drille^ adjacent to the 1?01-N trench and 1325-N crib, respectively. This approach is
identified as Alternative 3 in the DQO workshop document (BHI 1995b). The general locations of
the boreholes are shown in Figure 1; detailed locations and maps are provided in Appendix B.

Borehole B2536 will provide data on the vertical distribution of contaminants and moisture with depth
in the bighesEconta.minant zone (13"v1-N crib). Borehole 8253i will provide information on the
lateral spreading of contaminants near the 1301-N trench, moisture distribution with depth, and

physical properties of geologic strata in the vicinity of the 1301-N LWDF. Data and information
collected from borehole B2539 will be used to assess the distribution of contaminants and moisture
with-depth. and physical properties of geologic strata-in thz-vieiriity of the 1325-N LWDF. Spectral
gamma-ray and neutron moisture geophysical logs will be collected at all three characterization
boreholes and at existing monitoring wells near the 1301-N and 1325-N LWDFs. These logs will
provide information regarding the vertical and lateral distribution of gamma-emitting radionuclides
and-moistitre beneath a.n.d-near-the 1301-N attd-1325-NLWDFs.---T-heexistingtnonitoring wells to be
logged include 199-N-35, 199-N-45, and 199-N-67. The locations of these wells are illustrated in
Figure 1.

1.3 SITE BACKGROUND AND GENERAL SUBSURFACE CONDITIONS

---1.3.1- - --1301=N-Liruid-'Waste Disposal Facility (i io-N-i )

The 1301-N LWDF consists of a crib and a trench. This facility is located about 300 m(1,000 ft)
east of theid Reactor bUtldillg (see Flgllre 1). The 1301-N LWDF operated from 1964 until
September 1985 as the primary liquid waste disposal system for N Reactor. The 1301-N crib is an
88-m- (290-ft) long by 38-itt- (125-ft) Wide rectangular basin with a 16-m- (52-ft) by 3.7-m- (12-fl)
concrete weirbox. The13-Q1_N_cribwasconstructedbyexcavating the existing soil, surrounding the
ex°avationwith-a=soil-an&-graveLembankment ; iindthen-pt?cinga 1-m (3-zf) layer of-large stones on
the excavatiort floos._ The walls of the 1301-N crib are a sloped soil and gravel embanlanent, and the
depth is about 3.7 m (12 ft) from the floor to ground surface. A zigzag extension trench 3 m (10 ft)
wide across the'oottom and 3.7 m(il tt) deep eztends 490 m(1,ci00 ft) from the crib. The 1301-N
trench was built in 1965. Frecasi concrete cover-paneis 15 m(50 ft) wide were placed over the
1301-N trench in 1982. The panels are grouted together and shotcrete was placed on the
1301-N trench embankments. The cover panels are intended to minimize wildlife intrusion and
nirhnrnn r ntnmimNn.,

1.3.2 1325-N Liquid Waste Disposal Facility (116-N-3)

The 1325-N LWDF consists of a crib and trench. This facility is located about 300 m (1,000 ft) east
of the 1301-N LWDF (see Figure 1). The 1325-N LWDF was used from 1983 until August 1993.
The 1325-N LWDF became the primary liquid waste disposal system for N Reactor in 1985. The
132.i-N crib_is a 76-m-_ (250-ft)_longby 73-m-(240-ft) wink recr?ng/ular basin that is covered with

_-_prerast,prgxtressed concrete --l- that are sealed with grout. The concrete cover is about 3 me,.........

(10 ft) lower than the surrounding grade. The percolation surface is less than 1.5 m(5 ft) below the

RL90.104. W51/A2
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cover. Rock was placed on the slopes adjacent to the 1325-N crib to minimize wind erosion. A
straight extension trench 16.8 m (55 ft) wide and 2.1 m('7 ft) deep extends 914 m (3,000 ft) from the

--- ---- -------1325-N crib, although onlythe-€;rst 238 in (150 ft) of the 1325-N trench received effluent. The
extension trench is covered withprecast concrete nanels. The 1325-N trench cover panels are not
grouted or-shotcret€d and-have lifting lugs to acilitate removal. The 1325-N trench cover is intended
to minimize wildlife intrusion and airborne contamination.

1.3.3 Geology

The =aadose zone in the vicinity of the 1301=IN and 1325iJ LWD,=s is dominated by the glaciofluvial
gravels and sands of the Hanford formation and the underlying fluvially deposited Unit E sands and
gravels of the Ringold Formation. Detailed stratigraphic and textural characteristics of these geologic
units in the 100-N Area can be found in Hartman and Lindsey ( 1993). Groundwater is encountered at
approxi,i,ately-20 to 23 in (65 to 715 ir) below ground surface (bgs) in the vicinity of the 1301-N and
1325-N LWDFs. General stratigraphic relationships of these two geologic units are illustrated by the
gealogic cross sections A=A' and B=B' (Figures 2 and 3). The trend and iocation of sections A-A'
and B-B' are shown in Figure 1.

The upper portion of the Hanford formation is composed of unconsolidated cobble and boulder-sized
_--clasts. 3oulders-as-largtYas .9 m(3 ft) in dian:eter have been encountered in the upper portion of the

Hanford formation. Thickness of this extremely coarse-grained unit is typically 3 to 6 m(10 to
20 ft). Below the cobble-boulder unit, clast size decreases to pebbles and cobbles with sand locally
.I._ •. •L • _LuUI,,,namLg uIe suangrapny. Additionally, thin and discontinuous sand and si(t zones are known to be
presentwithin_this-portion ofthe Hanford formatinn in the vicinity of the 1301-N and 1325-N
LWDFs. Although the Hanford formation is clast supported, the intergranular space has been
observed to be ;,led with sand and silt in local gravel pits. Open framework textures (i.e., no finer
grained matrix) have been commoniy observed throughout the 100 Areas and thus may also exist in
the 100-N Area (Hartman and Lindsey 1993).

The underlying Ringold Formation is composed of pebble to cobble-sized gravels with a sandy
m.atrix_--T-hese-gravels may be tlast er ntatrx supported. R.;^gold fluvial gravels may be well
cemented with carbonates and/or iron oxides. Cementation is discontinuous but laterally extensive.

2.0 GENERAL REQUIREMENTS

1 . (^ .^.^ DAl1.'TI luNu nr,Ai,TH

Field activities described in this DOW will be nerfnrmed in various radiological environments
including surface contaminated areas, high radiation areas, and very high radiation areas. All ERC
personnel performing field work will have completed the 40-Hour Hazardous Waste Site Worker
Training Program and Radiation Worker II training as required in the site Health and Safety Plan.
All-work_willJle-perfonneci-inaccortia.ncewith thefollowing:

HSRCM-1, Hanford Site Radiological-Convol hfanual, Rev_ 2 ru.curnq looa)
ALARA Program (BHI 1995a)

RL90.100.W51/p2
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__ •. -BHI-SH-01. Environmental. Safetv. and Health Programs (BHI 1995d)
-_-____- • utrr-cu-rn vL,imnes 1 through 4, Safety and Health Procedures (BHI 1995f).,_, . .,.^- ^-

-__------_^--------gH^i°E.-.°0i,-1^^:^ix-} n̂^t-l---&-n^xenxaxtai Inve3t'igatlonSProceu^trfs(BHI 1995C)

------------- ----- -__-__! -Site-snPrifir.. .......hnalth and cafrtv nianiradiation work permits/job safety analysis.i........... ...... ........^ t........

2.2 PREREQUISITES

The requirements and procedures applicable to the 100-NR•1 Operable Unit field activities are

specified in various Bechtel Hanford, Inc. (BHI) procedures, engineering specifications, and

5destffigl:;,use Ha,ford Ccmpany (WHC) "eroc°dures.

Applicable Environmental Investigation Procedures (EIPs) (BHI 1995c) include the following:

• EIP 1.5, "Field Logbooks"
• _ EIP 1.6, "Surveying"
• EIP 1.8, "Well Characterization and Evaluation"
•--- EIP 2A_ "Samole Event Coordination"-- - ^ - - ^ -
• EIP 3.0, "Chain of Custody"
• EIP 3.1, "Sample Packaging and Shipping"
• EIP 3.2, "Calibration and Control of Monitoring Instruments"
• EIP 4.0, "Soil and Sediment Sampling"

t,IP ;.v, Appendix B, "S3piit-Spoon Santpiing Meu^od"
• EIP 6.0, "Documentation of Well Drilling and Completion Operations
• EIP 6.2, "Field Decontamination"

• EIP 7.0, "ireoiogic i.ogging."

Applicable field support (BHi 1995e) procedures include the following:

• Section 4.0, "Waste Management."

Applicable engineering specifications (BHI 1995g) include the following:

0 BHI-SPEC-C-00008, Technical Specifications for Environmental Drilling Services.

Applicable Environmental Investigations Instructions (EIIs) (WHC 1988) include the following:

RrI S C, ^r ah ra. n, r•iPaning of RCRA/CERCLA Sampling Equipment"_ ............... ^..,.....
. ----•-_ -F_Ir47A ^t_.r_^..^ .,^ no.ao..r...:" cM..1o ",.,..., r......,.i

^^ - - - , ^I11V1V VL.VLYWLlIV61 J6111t11V LIVl61^' L.VIILIVI

• EII 11.1, "Geophysical Logging."

Each item on the Drilling Planning Form will be signed and dated by the cognizant engineer or field
teatn-leader (FTL)-in-accordance-wit.h EIP-6.0, "Documentation-of-s3!'ell Drillinb and Completion

------------- ---- L^peratiors"- (BHI1-995c), prior to start-of work. - Eaeh item on-t.he checklist w^-:ll be- sig^.ed and dated
by the cognizant engineer or FTL prior to start of work.

w.94.104wsvn2 9
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3.0 FIELD ACTIVPTIES

This DOW is applicable to the 100-NR-1 Operable Unit. The work scope consists of drilling,
________ • • n` ' } :--^.^ .

---- ---------- ^Sainlilmg; Bllu-gePpnySiCat-iOgging a^Cr-fhreC-^.naiaCtcCYlat[Cig 1'i0rea3oieS-a1 ikue it7.:^v:i-i^
LI i

t,:.n[.yr, and

geophysical logging of three additional groundwater monitoring wells near the 1301-N and 1325-N
LWDFs.

Borehole B2536 will be drilled within the 1301-N crib, while boreholes B2537 and B2539 will be
drilled immediately adjacent to the 1301-N trench and 1325-N crib, respectively. Construction of
drillpadswillrequire fheplacementof clean fll-and-grading-ir. the work area. I'rior to pad
construction at the B2536 borehole location, a 40.6-cm ( 16-in.) diameter starter casing will be
installed using a backhoe to remove boulders and other debris that may impede sampling at the base
of the 1301-N crib. A radiologically regulated cable-tool drilling rig will be used to drill and sample
the characterization boreholes with split-spoon sampling and drive-barrel drilling techniques.

--_-_For-borehole B2536, it is expected thatconcentradors in the top 1.5 m(5 ft) below the base of the
1301-N crib should be in the µCi/g range for 60Co and 13'Cs, the nCi/g range for 90Sr, and the pCi/g
_range-for^^/24OFqi--ivonce.ntrations-below-ths-high-contalnination-zone-arvexpested to decrea.,^e •:^:th
dep'u`^ from pCiig to low pCi/g ranges. It has been estimated that the contact exposure rate from the
top layer of soil could be from 500 to 2,000 mR/h. The current exposure rate in the general work
area is about 1 mR/h.

For borehole B2537, little, if any, horizonal spreading of contamination in the upper elevations of the
soil column is anticipated. The expected soil concentration of radiological contaminants of concern in
the upper_ 4_.6-m-(40 ft) of borehole B2537-should he in the low-pCi/g range. The highest
concentrations ( still pCi/g) will likely be found in the 12- to 21-m (40- to 70-ft) depth interval.
However, if lateral spreading has occurred, elevated concentrations (still pCi/g) may be present
starting at approximately 15 ft bgs. The current exposure rate in the general work area is about
1 mR/h.

The_subsurface distribution of 60Co, 137Cs, 90Sr, and 2391241Pu at the 1325-N LWDF should be similar-- -
to the distribution beneath the 1301-N LWDF. Borehole B2539 is expected to encounter moderate to
high pCi/g levels of all four radionuclides starting at the base of the crib structure, approximately 2 in
(7 ft) bgs. Concentrations of ''"Co, •"Cs, and 239'1240pu should rapidly decrease to the low to very

_ low.pCi/gsangeheloiytbisdepth. Concentratinns_of 90Sr-are expecr-edao remain in the pri/g range,
but generally decrease with depth. The current exposure rate in the general work area near the
1325-N crib is approximately 2 mR/h. Engineered barriers will be used to reduce the exposure to
workers during drilling and sampling activities.

All field activities described in this DOW will be conducted in the vicinity of the 1301-N and 1325-N
LWDFs. This area has been previously disturbed by past waste management activities and has been
stabilized. Natural resources in this area are in a state of recovery with a mix of new and native plant
species. No plant or animal species of concern were observed in the general work area. In addition,
no cultural resources are anticipated to be impacted due to the previously disturbed nature of the work
area. Staging areas and large equipment will be confined to existing roads and disturbed. areas. The
drilling of the characterization boreholes and geophysical logging of existing wells at the 1301-N and
1325-N LWDFs has little potential for causing additional adverse impacts to the existing ecological

w.94-104.w51/,u 10
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and cultural resources. Complete ecological and culture resource reviews for this LFI are found in
Appendices C and D, respectively.

3.1 SOIL SCREENING

-- -- teld seieentr.g measurements of rad;aaenv;ty associated with soils removed from the characterization
boreholes will assist in selection of supplementary sampl_e_interva]a,__Allaamoles and cuttings from
the ?e:eholes :Ntll be-field screened-by-the-site-geulogist orradiologicai control technician (RCT)
using portable scintillation counters. The field screening instruments will be used, maintained, and
calibrated consistent with manufacturer's specifications and other approved procedures. The site
geologist will record all field screening results in the borehole log. Field screening methodology and
instrumentation is described in_detail_in_theSampling and Analysis Plan (SAP) (Appendix E).

DRILLING ACTIVITIES

This crrtinn dircrrihns the general drilling activities that will be conducted at each drill site. All
drilling will be conducted utilizing the specifications and guidance presented in the Washington
Administrative i:ode (WAC) 173-160, Part Three--"Resource Protection Wells," BHI-SPEC-C-00008,
Tec/znical ^esi^ration for Environmer.tal Drillir.gServiee:; (BHI 1995g), and EIPs (B1II i995c).

l 9 1 rl..:ll:.... Me1{....7 .....i II.....J-..1.. T,...t.^.i.r.^ v^^^11I^s i acMavu {ulu LVICLLV^C LWIt^'ll

The characterizatinnfinreholeswill-bedrilled!asing!h.eeable-tool-method. Drilli:.g operations will be
conducted aceordittg to EIP 6.0; "Doc"umentatiorr of, Well Drilling and Completion Operations," and
EIP 5.4, "Field Decontamination" (BHI 1995c). Boreholes will be advanced using the drive-barrel

-- -- ------- --- 4echnique.-- The-drive-b.arrel-SVill be-!'cmited-ifl-3ertgth so that the barclicies are advanced no more than
0.75 m(2.5 ft) before requiring the drive barrel to be emptied at the surface. Hard-tool drilling will
be avoided except in those cases where the drive barrel or casing cannot be advanced due to the
presence of boulders or consolidated geologic strata.-Should hard-tool drilling he required, the
"-1° r 'Pn' in ine nnrrnniP t P ^ n I ? by ho ^:.,. ,.....t.,..:...---`--`--- -- v^^llllt•-cti ^Y^6^ a9e^ e,-..,,^,,...,....^- will b mttttmi Zedand- cl.^Se.f--mOm.ored- ^S^ tu., ^uc Swlv^lal.
The site geologist will record in the borehole log the volume of water added and the interval over
which hard-toaldrilling-was required.

All boreboles-will be drilled?o-the top of the water table;-located at approximately 21.5 to 23 m(70
to 75 ft) bgs. The site geologist will determine when drilling should be terminated, based on the
observation of soils saturated with groundwater. Three strings of casing will be used to downsize the
_oorehoie diameterateachbnreholr?litnitiimize sloughintheborehole and !i n t vertical downward

__transport-of_contamittants-in th.e-vadosezoneruring-tlrilling operatior.s:--The-casing-sizes are 25.4,
- - - - - - - - - - - - - - ---^u. ,-at d? 5.2 cm 10, 3, and 5 in.) dia:,.eter. The first string of drilled casing for borehole B2536

will be installed at least 1.5 m (5 ft) below the estimated base of the 1301-N crib, or approximately
t: i- in (20 ft) bg-s: The firststring of casing for borehole B2537 will be installed at least 1.5 m(5 ft)
below the projected base of the 1301-N trench, or approximately 6.1 m(20 ft) bgs. For borehole
B2539, the first string of casing will be installed approximately 1.5 m(5 ft) below the base of the
crib structure, or approximately 3.75 m(12 ft) bgs. The casings will be downsized ( "telescoped") as
contamination concentrations decreaseasdetermined from field screening measurements on drill
cuttings and samples. The second string of casing will be extended no deeper than aporoximately

RL90.161. W51/A2 I I
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18 m(60 ft) bgs. The final string of casing will be extended to total depth of approximately 21.5 to
23 m(70 to 75 ft) bgs. Figure 4 illustrates the preliminary design for both boreholes. Spectral
ganuna-ray and neutron moisture logging will be performed prior to telescoping of casings.
Deviations framtheprelimina_ry boreholed.esigns may be •,,arra.nted based on field conditions
encounter$ddurir.g drilling. The FTL will-be petmittedto-itnplement design changes a8er
consultation with, and approval of, the project team leader and project technical representative.
Should perched groundwater conditions be encountered, drilling will be discontinued, and Ecology
and EPA will be informed as to the appropriate plan of action to be taken by RL and the ERC.

All waste generated as a result of the soil borehole investigation activities will be handled in
-----.---_._.ilcct]fd2?!ce.WttlZ.$i^- 1-F$Al;.SP&tirmA.,Q. "WactrManaonmPnt" (RHI- 1996e);-the project ^17w,.rt„--^ ^ - eo.._.....---<-- . . ....,

Control Plan, and project-specific waste handling procedures. All drill cuttings will be collected in
appropriate containers that identify the borehole number, activity level, and footage interval. Drill
cuttings that are "hot" will be placed in appropriate containers that identify the borehole number,
container surface activity levels, and footage interval. Containers containing "hot" cuttings will be
placed into a radiological controlled area. Chain-of-custody documentation and procedures per
EIP 3.0, "Chain of Custody" (BHI 1995c), will be applied to samples stored onsite until the materials
are consumed during analyses or tests, or dealt with in accordance with Section 4.0 of BHI (1995e)
with concurrence from Ecology and EPA.

Chemical/radionuclide and discrete physical properties samples will be collected from each
characterization borehole using a split-spoon sampler or directly from drive-barrel drill cuttings in
accordance with EIP 4.0, "Soil and Sediment Sampling" (BHI 1995c). Archive samples will be
coilected from the split-spoon sampler or directly from drive-barrel drill cuttingsat each sampling
interval after the chemical/radionuclide and discrete physical properties samples are collected in
accordance with EIP 4:0 (BHI 1995c).

All geologic materials removed from the boreholes will be logged by the site geologist in a borehole
log according to EIP 7.0, "Geologic Logging" (BHI 1995c). The borehole log will include the
lithologic description, sample code, and depth; Hanford Environmental Information System (HEIS)
numbers for each sample interval; borehole construction characteristics; screening results; and any
general information the site geologist believes is pertinent to the characterization of the subsurface
lithology. Each log sheet should contain no more than 6 in (2_0_ft)_of stratigraphic information,

All boreholes will_be-geeophysically-]ogged-usingthespectral ga.•,,mn-ray and neutron moisture sondes
per Section 5.1 . 1.5.5 of the 100-NR-1 Operable Unit Work Plan (DOE-RL 1994), EII 11.1,
"Geophysical Logging" (WHC 1988), or other approved logging procedures. The geophysical survey
will be run in the borehole whenever the casing is to be telescoped to a smaller diameter. In
addition,'tigh-resoiut:o_r-spectrel-ga:::m.a-ray-+agging will be-conducted-over the entire ieiigth of the
borehole after final depth is achieved.

3.2.2 Borehole Abandonment

Borchol'cs will be abaraioned per EIP 6.0, "Documentation of We111.2rillingand Cmmpletinn
9perations"(BHI 1995c)__Adetailedboreholeabandonmentplanwill beTrepared and sub1,;tted to
Ecology and EPA for concurrence. Abandonment will include the construction of a survey monument
at each borehoie iocation: Surveying will be performed in accordance with EIP 1.6, "Surveying"
(BHI 1995c). The survey monument will consist of a cement pad with an inlaid brass marker on
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which the borehole identification number has been stamped. The brass marker will be surveyed to

`Washington State Plane Coordinates for location and NAIJD88 for elevation. All survey data will be

reported in meters.

3.3 SOIL SAMPLING

This section summarizes the details of the SAP presented in Appendix E. A limited number of
chemical/radionuclide and physical properties samples will be collected from each characterization

borehole using the split-spoon sampler and analyzed for the constituents and parameters listed in
Table 1. In addition, a greater number of grab samples will be collected directly from the cable-tool
drive barrel for radionuclide analysis, physical property analysis, archiving, and field screening
purposes.

3.3.1 Analytical Soil Sampling

Soil samples for chemical, physical, and radiological analysis will be collected following guidance
provided by the 100-NR-1 Operable Unit RFI/CMS Work Plan (DOE-RL 1994) and EIP 4.0, "Soil
and Sediment Sampling" (BHI 1995c). Target sampling depths for each borehole are presented in the
SAP (Appendix E). Each borehole will be sampled at four specific intervals using the split-spoon
sampler. In addition, grab samples will be obtained from the drive-barrel drill cuttings at 3-m (10-ft)
intervals to final depth. Field screening will be used to monitor drill cuttings obtained with the drive
barrel and to identify alternate grab sampling points for radionuclide analysis not-identified in this
DOW. For example, if a contaminated zone occurs before: a designated sampling point, a grab
sample will be obtained, if the field screening criteria are exceeded. Field screening criteria for
atlrtitinnal nroh o..l:....

are
AeC..........!

in
^ _ _ _....-...1

at
.- , r. 5.o..S^ y„ubo a:c ^a:eeec:cu-::: the P-(App^ iX E}. Add'.u^.,a: g:ao samples ror

radionuclide analysis may be taken if the site geologist observes significant changes in vadose zone
lithology during drilling. The site geologist may also require the collection of additional split-spoon
or grab samples for physical property analysis at significant changes in vadose zone lithology at
boreholes B2537 and B2539.

Splits of sample intervals may be obtained for Ecology from each borehole identified before the start
of drilling. Ecology personnel will work in conjunction with the FTL and the samplers to obtain
sample splits. Ecology will assume responsibility that the samples are properly collected. Shipping
requirements will be determined based on the total activities (i.e., if the samples are <50 pCi/g total
activity, Ecology will ship; if > 50 pCi/g, the ERC will ship).

3.3.1.1 Chemical and Radionuclide Analysis. Soil samples for characterizing chemical and
radionuclide contaminants will be collected from each borehole at the intervals illustrated in

F'b re-E-1- ^fIhe uAP ^ipNend;R ^): -£orttainer-mftd-voiuiine requirements and quality assurance
guidelines for chemical and radiological samples are presented in Tables E-1 and F-1 of the SAP and
Quality Assurance Project Plan (QAPjP) (Appendices E and F). Samples collected with the
split-spoon sampler will be analyzed for all constituents as specified in Table E-1 of the SAP
(Appendix E). Grab samples will be analyzed only for radiological constituents as specified in
Table E-1 of the SAP (Appendix E).

3.3.1 .2 Physical Property Analycls .$ampiPs for determining the 1)hysieal nraperties of vadose
zone soils will be collected only at boreholes B2537 and B2539 at the intervals illustrated in

RL90.104.W51IA2 14
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Fibare E=1-af- the SAP (Appendix E). Sample volume and container recommendations for physical
----- propertiesanalysesarepresented in Tables E-1 and F-t nf'thr SAP and QAPjP (Appendices E

-and F).---Physical-property-samples-:equiring collection-with-the-split-spoon-satnpler will he collected
-at-interva.ls-roincidenr-with-thes,hetnical/radiomaclide samplingintervals, and-atsigniftr.,artt changes in

--- ----- -- -- -vadose-zone-lithology. These sampling ;-e-°l° •:11 be tested for bulk density, porosity,
permeability, moisture content, and moisture retention. Grab samples will be collected directly from
u':e drive-barrel cuttings and tested for grain-size distribution and moisture content. Physical
properties grab samples should also be collected generally coincident with the radionuclide analysis
grab sample intervais,-and at-sigrdlicant cii-uiges in vadose zoiie iitiiol6gy.

3.3.2 Archive Sampling

All geologic material removed from the characterization boreholes will be identified and described by
the site geologist and summarized on the borehole log. Archive samples will be collected at 3-m
(10-ft) intervals and significant changes in lithology. Archive samples will be stored at the drill site
for up to 1 year in a radiologically controlled storage area.

Eacharchive_samplewill belabeledwith.theappropriate sample dep^h interval (to the nearest foot),
date, and time the sample was obtained. Chain-of-custody documentation, as detailed in EIP 3.0,
"Chain of Custody" (BHI 1995c), will beprepared by the site geologist. Each archive. interval will
be logged in the field logbook and the borehole log. Samples will be archived in sealed I-L
wide-mouth jars or double-contained plastic bags.

3.4 GEOPHYSICAL LOGGING

rrigh-resoiution spectral ganu^ia-ray and neutron moisture logs will be collected from all
ctiaracterization borcholes and existirtg motutoring welis i99-tv"=35, i99=P1-45, and 199-N-67. Both

------ ----------- --chafacterixatian-boreholes will be logged with spectral ganum-ray and neutron moisture sondes prior
to telescopingof casing-duringdrilling. In addition, a-final spectral-gamtna^ray log will be collected
over the entire length of each characterization borehole prior to abandonment. Existing wells will be

-logged-over theirentirelengLh-to-gruundwater using-both-spectral gamma-ray-and neutron moisture
sondes. The site geologist will-recordall geophy-sical logging runs performed at the characterization
bore..oles,-inciuding the aepth interval of initial and repeat runs. All geophysical logging will be
performed in accordance with EII 11.1, "Geophysical Logging" (WHC 1988), or other approved
logging-procedures.

Spectral gamma-ray logs will be used to determine and confirm the vertical distribution and
concentration of all gamma-emitting radionuclides of concern down to the low pCi/g range. In
addition, the spectral gamma-ray logging will ascertain the vertical distribution and concentration of
other radionuclides such as 238pu 239n4°Pu and uranium in the pCi/g to nCi/g range. Applicable
analysis methods, detection limits, and accuracy and precision requirements are presented in the SAP
_a () A n:n iA--- r.....: ;^:.rjr nppc:iciccs a. F).

Neutrn_^.-moisturelogs-will-be-usedto-determine-andconf.tm the-verEieal distribution of moisture in
- ---the si;ii column at the 133i-14 and 1325-i3 iVV`DiFS. Appiicable-analysis methods, detection limits,

-- ------- ----- ---and -ac¢uracy ard--precision-requirements--are-presentec#itrthe SAP and QAPjP (Appendices E and F).
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4.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

Quality assurance and quality control (QA/QC) requirements for this DOW are specified in the
QAPjP located in Appendix F. The QA/QC requirements specified in the QAPjP are considered the
rnir,irium requirements needed to ensure that the data collected during the LFI fulfill the DQOs
discussed in Section 1. 1.

5.0 SCHEDULE

The following schedule lists the drilling dates for three boreholes at the 1301-N and 1325-N LWDFs
- - --

and geophysical logging of the existing monitoring wells during FY 1995 and 1996. This schedule is
subject to change, and the RL operable unit manager should be contacted for current status. An
Agreement Activity Notification-form-willbe issuedat least-5 daysbefore the start-of field-work.

Location

B2536
n2G17

---- --- -- -
B2539
199-N-35
199-N-45
199-N-67

General Drilling and Logging Dates

Mid-September to late October 1995
Early November to mid-December 1995
Late December 1995 to February 1996
Fall 1995

Fall 1995
Fall 1995

6.0 CHANGES TO DESCRIPTION OF WORK

Unforeseeable major changes to this DOW, such as analyzing different parameters, using different
analytical methods, or changing the sampling interval, will be submitted using the Design Control
Notice form (foreseeable changes will be submitted to the lead regulatory agency for approval or
review prior to deviating from the DOW). Copies will be submitted-to the lead regulatory agency
and appropriate field personnel within 10 working days of the change.

7.0 REFERENCES

HSRCM, 1995, Hanford Site Radiological Control Manual, HSRCM-1,-Rev-2,i2ichland,
Washington.

BHI, 1995a, AL.ARA Program, Bechtel Hanford, Inc., Richland, Washington.
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BHI, 1995b, Data Quality Objectives Workshop Results for 1301-N and 1325-N Characterization,
_ "--^fli : ereJOO, r:cv: f1A, Bectttel tlantora, inc., Rtrhlarta, was.^.:r.b cn.

---- ---- ------ -- BHI,-1495c, - Environmental lnves:igatlons Procedures, BHI-EE-Ol, Vol. 1 and 2, Bechtel Hanford,
Inc., Richland, Washington.

BHI, -1995d, Environmental, Safety, and Health Programer, BHI-SH-01, Bechtel Hanford, Inc.,
Richland, Washington.

-BHI, 1995e, Field S'upportAdministration, BHI-FS-01, Bechtel Hanford, Inc., Richland,
Washington.

BHI, 1995f, Safety and Health Procedures, BHI-SH-02, Bechtel Hanford, Inc., Richland,
T[l L
W ASllmg Wll.

BHI , 1995g, Technical Specification for Environmental Drilling Services, BHI-SPEC-C-00008.
Rev. 00, Bechtel Hanford, Inc., Richland, Washington.

DOE-RL, 1991, Hanford Past-Practice Strategy, DOE/RL-91-40, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

I3OE-RL,- 4994,RCRA Faeility I.-ivestigationiCorrective ivneaiu-res Study Work Plan for the 100-NR-1
Operable Unit, Hanford Site, Richland, Washington, DOE/RL-90-22, Draft F, U.S.
Departrtt€nt-of-Enerby,-Richland Operations-Office,-Richland :'.'ashi:,gtan.
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SITE CONCEPTUAL MODEL

P'i PiiicrilNn. OF ( QN( F.PTfiAr. MODEL

A site conceptual model is needed to permit development of a clear problem statement and to
understand how much data are required to make decisions relative to solving the problem. A site

_ -ronceprital_rtwdel for-the 1301-Nand1325--N_Liquid-Wasw-.Disposal Facilities (,i.W0Fs) was
developed by:

Compiling and interpreting existing data associated with the 1301-N and 1325-N LWDFs

T.i..-..:L..:-..- A..... .-
aucuuiyuiguaLa gap5

a Preparing-a-graphical-conceptual representation-nf the-1301=N-and I325-N LWDFs and
contaminant distribution in the subsurface, and indicating those areas or zones with no data.

A.2 MODEL OF CONTAMINANTS PER ZONE

A generic model for the 1301-N and-1325=N LWDFswas-developed for 60Co, 137CS, and °"Sr.
A vertical and horizontal profile of the crib/trenches waagenerated with_the contaminants divjded by
concentration and by surface soil, vadose zone to include the old water table, and finally the current
groundwater table. Although plutonium is also a contaminant of concern, existing data do not
indicate that this contaminant has migrated to any significant extent beyond the 1301-N and 1325-N
I.WDF'.-hotmdaries" -As a-result,-noconceptuaiizationispresentedforplutonium.--It is understood
that future characterization efforts will include the collection of plutonium concentration data.

- -- - -- - - - -- - - -- - - t13 DESCR1fT1O1L' -OF LONES-ANn r`nr"r>."r''D A •''rn"Ta DZONEai a.viTa.ari^aav^aavi^^ PER

Each zone is described and illustrated by analyte in Figures A-1, A-2, and A-3. While the
y d.,...._:..::,...,,r,Tr,^,YVVLLlt^I^^^{ *-. -

61
y -not

( ^
Ynan

m^
^y

e' V-..-.:illl11l411tJ .4l], ll,Y-LV,I1 g^¢._r;t;,,r°c uc061auLio,m are tlresente(1 with
.. -Sllmrttai'y4nformatinn_bycontatn:naIlt. The Ftg!lresSnow-tne-fneaS:lre@-and-,3sS'.lmed c^va^^ce:atratlvIti by_-

.__. _ ..-_. c_ ^^^_ . a ^^•r._r-_
zone IOr ""1.0, "`1.,5, and "'"Jr.

Zone - 3-consista of the-cobble arid-sriil-material in and irtnrnediateiy under the 1301-N and 1325-N
LWDFs. The depth from surface for this zone is dependent on which facility the model is applied to.
veneraiiy, the bottom of Zone 1i_s lo_cated1.5-m (5 ft) beneath the bottom of the facility. The
concentrations of the contaminants of concern will be the greatest in this zone. This is supported by
the existing data available for the 1301-N and 1325-N LWDFs and the observed subsurface

RL94-104.w51/A2 A-3
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ritir^Ri. Conccptual Model for i:obalt-ou.
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Generic Cross Section Through Cribs or Trenches

(Decayed to May 31, 1995)
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Figure A-2. Conceptual Model for Cesium-137.
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Figure A-3. Conceptual Model for Strontium-90.
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distribution of these contaminants at other 100 Area facilities, which exhibited waste disposal
practices and design similar to that of the 1301-Nand-13i5 L^Li,-WDFs._The-horizontal boundary of
Zone 1--is assatned to be tlte-ptan -view projection of tlte- facility boundary. All three contaminants
have measured concentrations in this zone.

Zone 2 extends from approximately 1.5 m(5 ft) below the crib/trench to the capillary fringe above
the operations-era groundwater table. During operation of the 1301-N and 1325-N LWDFs, the
water table increased an average of 9 m(30 ft), due to groundwater mounding beneath the facilities.
Since the termination of effluent disposal to the 1325-N LWDF, the water table has subsided to near
static-conditions. Soil data from groundwater wells in the vicinity of the 1325-N LWDF indicate that
significant concentrations of 90Sr remain stranded in the vadose zone as a result of the declining water
table. Lateral spreading of the infiltrating waste water is not well defined for Zone 2. Since no
direct measurements exist beneath the crib/trenches at this depth, contaminant concentrations in
Zone 2 are estimated.

Zone 3a has an upper boundary of the old capillary fringe including the region between the
operations-era water table and the current water table. The horizontal boundaries of Zone 3a are
based on the plan view facility boundaries. This horizontal boundary is estimated and extends outside
the plan view facility boundaries slightly.

Zone 3b is the unconfined aquifer saturated soils found directly beneath the 1301-N and
1325-N LWDFs. Concentrations are estimated based on groundwater data collected from monitoring
wells near the 1301-N and 1325-N LWDFs.

? nAn=io-tkc 4-t-0-n^rta,i- ^n.w1 mzSn,}-l:.:..........-- ---= _°- -_ --^0,.^-^ ^,,,. the operations-er3 water table and the current
....._. table--- ---- water t^ble outside the area directly beneath the 1301-N and 1325-N LWDFs. Zone 4A encompasses
z1e reo,nn from the i 301-N and 1325-N LWDF boundaries to the Columbia River. Measured

- cOnC2nfrat7O[73-i=7iiSt for Sr,' 137C^, 60Co, anu' p1ULUrtiUm in thls zone.

7^^,e 4b- is-the-unco^d .^.ed aquifer saturated soils found outside the boundaries of the 1301-N and, .1325-N i,WDFs: Zotie 4b encomPassesihe region rrom the 1301-N and 1325-N LWDFs boundaries
to theColumbial3iver_ Measured-concentrati_ons existfnr-the groundwater and soils in the
groundwater betweenthe _1301-N-and1325-N LWDEcandthe Cnhurnhia River. The N-Springs

--- pumn-and-trear prngram is remediating 90Sr-contaminated groundwater in this region.

Table-A-1outlines the generalcnrtcentration-levels by rnnitamminant for each zone and indicates
whether the general concentration level is based on measured or assumed concentration values.

'rntiiP e-i ronceptualModel Cnncentratinn .Cnmmarv
tSiws--- fipCO.

1 nCi/g range M µCi/g range M µCi/g range M
2 nCi/g range A nCi/g range A nCi/g range A
3a pCi/g range A pCi/g range A oCi/e ranee A

3b pCi/g range A pCi/g range A pCi/g range A
4a -- low pCi/g range7vl - - iow pCiig range M low pCi/g range M
4b low pCi/g range M low pCi/g ;range M low pCi/g range M

M = measured A = assumed

u94-104.w51/n2 A-7
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B25371 AND 82539
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' L/^ ^ ^. ^ ... ^ earrm
_^lC:__ ..tnl'eramce wiemoranoum

7Oi G. L. Jacksha H4-91 DAt'g August 4, 1995

COrm° R C. Havenor X1-85 °RODL S. J. Trent
R. it'S,^^^. H4-91 C7COSC1CI1CC4

E. F. Shorey H4-91 H6-02 372-9326
A-- H4°1p L Sy

------ ------- °uaaDoclimmtConaoiii4-79,wia

017366

Job No. atrt
0's^^1a4^O M
^^CQI: WA

W. IWR.1
lIIlt nlLn^nfN
nw WA
^r.s. an

^•^s* _ a301 xc1325-N J,R'nF V1IIQSE ZONE CanR.40-JmnTaoN R.,kvLSET
BOREHOLELOCATIONS

aEF: (1) Interoffice Memorandum from S. J. Trent to G. L. Jaclrsha, "1301-N and 1325-N LWDF
Vadose Zone Characterization Borehole Locations," dated April 24, 1995, DCC #14537

inia aarmorar.de:m Frovides new-aareetion regardingthe numberattd locauon of eilarai ierizarion
boreholes to be drilled in support of the 1301-N/1325-N liquid waste disposal facilities (LWDF) limited
ueld :^.. ^ rt cn t_e________._^.^v^gaor. ul.c„n,.cu„ wl„ained in this memotandum supersedes that previously
provided in t-a`erence (1).

The da?aau4lityobiec?ves (DQO)procesaforthe NT TL`:yF::' w-- recently completed
by the is,i» andJERC. R.esuits of me DQO process indicate that the tr::.^.ber of cho.^ ..^tetiration boreholes
aaabe rednced from-thrzc to two. -Characterizauon botings at ihe I'301=rf Ctfio and Trench were
determined to be needed. However, the borehole at the 1325-N Crib was found not to provide any
signi8cam additional information for decision-maldng purposes, and therefore will likely be excluded
from the current characterization effort. In addition,it wa:lleterminedthatthebnrehole located at ttie

---- -- ------ -1301 I-LTrench will be instJlednf-Ftothesida of the facilit -rather t.han a..ireCl •k^^ h: T`;, .y ,. .,ug .t. .,.a
characterizationboreholeatLh-e 1301-N Crib is M» re,,_,,_.,;r,:d to be drilled directly through the facility..

-- -- The-23^ached -= ^fF;m,rea ;nn areate jtJ6CUL7ent °}1oP.s ::: the t7.^o CA..a.,OijyAtlan barchale$ ISaSeslw---e__
on the I)QO established at the RL and ERC workshop. These characterization boreholes are designated
as B25^0 aOn B2JJ7.

Borehole 82536 . The genetal location of this borehole is shown on Figure 1, with a
detailed location illustrated on Figure 2. Theborehole wilLbtLlocated anorotamatdv
along the centerline of the long aids of the 1301-N Crib, approximately 15 feet north
of the weir box. Final iocation ofthe borehole should not deviate by more than 10
bet ;r. a:y d^a.:on uU1 this approx-iniate loeation. Consultation with the project
coordinator and other technical staff will be required should the borehole need to be
?414S1t^_b^yv1ld10feet_ofthe apwobmate I°cafinn

^. ., ^ B-3
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G. L. Jacksba
Den. 9..,e.. _

Barehnie 2337 . i`ne gcnal iouwon ofu51.s borehole IS ShOwn on Fgllre 1, with a

detailed location illustrated on Figure 3. The borehole will be located at the juncture

- ofthe 5rstan&sswnd kgs ofthe-1-38i-N i'iench. Tne aiscance of the borehole from
the edge ofthe Trench is uncertain, although it should be located as close as possible
to the Trench boundary. F'vul location for this borehole (relative to the Trench
boundary) will be determined following consultation with the project design
engineers, field team leader, and project coordinator.

Borehole B2536 will be drilled first, followed by B2537. Should you have any questions, please call me

on 372-9326.

SJT:dds

Attachment: Figure 1. General locations for boreholes 1:12536 and B2537.
Figure 2. Detailed location for borehole B:536.

Figure 3. Detailed location for borehole B::537.
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Environmental ERC TeamRestoration
Contractor

^n^'!^ffl^P ::̂ emorandum
7° G. L. Jacksha H4-91

coP°a R. C. Havenor
B. Mukherjee

-' E. F. Shorey
IC. L. Sykes
BHI Document Control

°AM .viepten-w`e•i 6, 1995

dob Na 22192

Os^f. WA
QI IM1^.1
1$ 1)IdY1MN
uw WA
Y acak Iw

X1-85 raoM' S. J. Trent
H4-91 Ge:osciences
H4-91 116-02/372-9326
H4-91

114-79

stnuacr: ADDITION OF VADOSE ZONE CHARAGTE'RIZATION BOREHOLE AT THE
1325-N LWDF

asr: Interoffice Memorandum from S. J. Trent to G. L. dacksha, "1301-N/1325-N LWDF Vadasc
°--- - - - --Zone Characterization Revised Borehole Locations.," dated Au$ust 4,1995, DCC #17366.

The referenced memorandum indicates that the preferred alternative fbr characterization of the 1301-
N/1325-N LWDF includes the drilling and sampling of two characterization boreholes in and near the
1301-N LWDF. However, recent discussions between the regulatory agencies and the RL have led RL
to request that the ERC drill and sample a third characteritation boreholenea_r the-1325-N L wDF. T,7i'.,s
memorandum provides the approximate location and siting requirements for this third borehole.

The attached set of Fie,re.s ^^^=ate the general location for all three characterization boreholes, and a
detailed location for the third borehole. This third borehole is identified as B2539. Borehole B2539 is
locazw sitnediaieiy adiacent to the northwest side of the 1325-N crib, at the midway point along the
aib srrucdue. Please note that borehole B2539 will be drilled outside of the edb sttucture. However, it
is imperative that the borehole be located as near as possible to the crib sttucture as permitted by safety,
health, and engineering considerations. At a minimum, the distance from thecrib,%rucnue should not

.._._e7Fceed2.5 in 18 ftl,. Mnv . n-'... ofnt nf the bowhole location laterally along the crib structure should not. . - ^
exceed 3 m(10 R) in either direction. Deviation from these requirements will be discussed with the
project coordinator and other cognizant technical staff prior to implementation of any field changes.

Should you have any questions, please call me on 372-9326

SJi:dds

Attachment: Figure 1. General locations for boreholes B2536, B2537, and B2539.
Figure 2. Detaikdlocationtorborrho!e-B2539.
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inreror'r"^ce Memorandum
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TO: r-Steve Trrnt, 144„B2. DATE:

cortFS: n r $ta..n H/._M FROM:
---- ----- • • -rr,--.,...

T.E. Marceau, H6-02
---_--NA- Cadotet K6-75

RHIDocnment_Control H4-79

Job i`Ip,:$t9j
w„^1^•M^..a• ^o
carm wA

;^. WA
ui.. wA

May 5, 1995

Lew Pampl,/,

Manager, Natural Resources
u^;_n7/37?-o;og

sustecr: CULTURAL RESOURCES REVIEW -100N 1301/1325 CRIB
CHARACTERIZATION PROJECT - HCRC# 95-100-039

In response to your request of May 1, 1995, a review was conducted for the proposed characterization
project (see attached map for location). Our findings indicai:e that the proposed areas to be disturbed
in support of the characterization effort are heavily disturbed and require no further action by Cultural
Resource staff.

A previous cultural resources review of this general project area was conducted by the HCRL Cultural
Resources stag inDes=bei1994forlhe N.Sptings Pump and Tteeat Project (Hrur n o5-10^-^22).
The_HI-'RLncview-indicated that.the projec*.a.rea had been eaensive d'tsoubedy byConauuCuGn
acnyinrc !Yiar,..i to ih.oCI (1^-N S4!SS4Cn. I^R^.-fCUCdtlfat Zl;' ^^^ •••^:^"^ area :• 1"^^•-, ••"• ^--------a°^ -_•• -Y•-•^,• i1CHglt the ra ^c... aica is wcaLcu wau4m
400 meters of the Columbia River, the ground has been so heavily disttttired that it is very unlikely that
any archaeological material exists there. No surveying or monitoring activity efforts by a Cultural
Resources Specialist were required.

.A.reas to be impacted by the 1301/1325 Crib Characterization Project were discussed with Randy
Havenor on April 19th. 1995. Additional onsite discussions were held with Dave Baker on May 4,
1995. Areas to be inpar:ted by tnis project were found to be heavily disturbed. No additional action is
required by ctilttual resource staff.

This project (HCRC# 95-100-039) is considered Class IV: New Construction in a Disttubed. High
SeItsilivity Area._Althon5h considereda-high_sensttivity-a.tmfor-cultt:ral{esou.rces, the omnn,t hac

been so heavily disturbed that it is very unlikely that any archaeological materials exist there.

^11 workers must be-directed to watch for caltural material ( e.g.. bone. stone tools) during all work
activines. If any cultural materials are encountered as work proceeds. work in the vicinity of the

d'rscovery--rnust stop until a i.ulhuai Resource Specialist has been notified. assessed the signifuance of

RL96-104.W511A2 C-3
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the 8nd, norified the aT,prop.;ate Tribes, and attanged for mitigation of the impact to the 5nd (if
necessary). For any discoveries, contact the Cultural Resource staff assigned to this project or Thomas
E. Marceau at 372-9289.

if any changes occur relative to work scope or area to be impacted, it is important that you contact the
Cultural Resources staff for additional review/action that might be required.

A copy of this memo will be sent to Dee W. Lloyd, Manager, Cultural Resources Program, A5-15,
DOE-RL, as official documentation. Please use the HCRCtlf above for any fmure correspondence
concenung this project

s^•W^ Darby . StaPP
Cultural Resources Coordinator

ApPMW I LGIIW^o G.. /yIW CRlr-
sriodR:

Thomas E. Marceau
Cultural Resources Supervisor

Rt.9e-104.w51A2 C-4
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Interoffice Memorandum
TO. Randy Havenor X1-85 nAM.

Corvs: T.K,-WaadtuR' H&0 -t-RnM,
- - ^-1'F M a,wan -N(iw(12

N.A. Cadotzt Xti-75
BHI Document Control H4-79
WLP:Letterbook H6-07

Job IVo. 22192
w,r.^ywn M
^CIII: WA
ou :o.:
im: WA
6lriA

Jtily 20, 1995

i.cw PampU,4-/•'^^•--^-

1V1a1t8ger, 1Vattt181 Resources

H6-071372-9393

sosacr: CULTURAL RESOURCES REVIEW - N SP$ING"IM-ANB TREAT (HCRC#
95-100-022b) & 1301/1325 N CHARACTERr7eT1ON (HCRC# 95-100-039a)

ERC Cultural Resource staff met with you in the field os1lYlonday,.Iu1y_17,1995 to dicnLcc dr-raile
about new developments in the N Springs Pump and Treat and the 1301/1325 N Cbaracteriration
Projects. This memorandum serves as a confirmation of the discussions and supplements the Cultural

----wRcs-uric n̂cvus aussdy conducted.

• N Springs Pump and Treat
A new proposed extr-a,;uon ::all iocru`ion for me N Springs Pump and Treat Project was
ob;cn^ It_'-n^-n t^?' ^ on °:,.= nor.bwest side of the elosting pump and treat facility
platfocm. Fill wilibe takenfrom-the plA^anr+ slope to con.,°nuct a level well pad measuring
758by100ft.

• 130111325 Characterization
Pre-existing roads will be used as access to the 1301 Crib and Trench and the 1325 Crib for
the cnaracietizarion drilling ptoject Spoil/baekfill piles on each side of the 1301 trmch may
be used to cover the teench. No activities will take place at the 1325 Trench.

T`ue 3reas in wniw bol^n of iaese projects are located have been disturbed from previous construction
r^- ....... 1,,,a_ch_'vitiec and thus nnw i^niw ,,..ien^ for intact cultmal te.sotuces. The Hanford CuJtulal jiesoutce

Management Plan classifies tliese activities as Class IV undettaking: New Construction in a Disnubed,
High Sensitivity Aloa.-No further action by a Cultt>ffiI_Resource Speeiallsr will be tyqyited for these
activities.

Because of the project locations proximity to the river and a potential Traditional Cultural Property, all
workers should continue to watch for cultural materials (e.g., bone, stone tools) during all work
activities. If any cultural materials are encountered, work in the vicinity of the find must stop until a
Cultural Resource Specialist has been noaed,-mtltaeted the appropriate Tribes, ass=e.± the

rsi94-104.w51/n2 C-7
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significance nf"the find, and arranged for mitigation of the impact to the find (if necessary).
Discoveries should be directed to Thomas E. IVfarceau at 372-9289.

-- This giucance is oasearupOhpenona'i'commuaications with you on 7ttiy ii, i995: IT any cnanges
occur relative to work scope or area to be impacted, it is important that you contact the Cultural
Resources staff for additional review/action that might be required. Please inform Joy Woodruff at
372-9281 when ground disturbing activities are going to take place.

Author
Siaoanue:

^My I - Woodruff
Cultural Resources Specialist

Approval .y.a o f 'I Vl-Gn [LrS^^.annr.: -
Thomas E. Mazceau
Cultural Resources Supervisor

RI.saa04.w51rn2 C-8
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Interoffice Memorandum
TO: Kira L. Sykes H4-90

COPIFS: 1rJt,,.IGW9od'nt$'_H6-O l
N.A. Cadoret K6-75
SJ. Trent H6-03
T.E. Marceau 116-02

WLP: Letterbook H6-07

r.vnu.i.i r'i±-.70

Jod No.22t92
w,..yrk.a.rr w

W. WA
Tm:WA
EIIA WAmj.^ .oo

oATF-' A.ugust30, 1995 ^

FROM: Lew Pamplin^
Manager, Natural Resources
H6-07/372-9393

=--- -------- StTs7€^ >d-F: TLTP."^.' PWSOr_7°CES REVIEW -1325-N CRIB BOREHOLE ADDTTION

(HCRC# 95-100-039b)

__ _ . . . n .__
n'Igu'Smomoisan antiet[dmZaTaad an azldition t6titE origutai Cuifur_,a^ ^ces_o^irce rceviofMay 5 , ,

for the 1301/1325 Crib Characterization project. On Augu<a 29, 1995, Kira L. Sykes raised the

concern that the project area indicated on our map attached to the original review memo did not

represent the complete area reviewed for the project. Attached to this current memo is the amended

map for clarincation of the area where activities were reviewed for the project. We also received

notification of an additional proposed borehole at the 1325-N Crib which was not part of the work

scope we received on May 1, 1995. Our findings indicate that the proposed borehole location is in a

----beabRl3'dllstnrbed-are° and will wmrin. nn finRhrr ('^,Itnnl Ltrcnnrcrrc artl0n....^................._ -

Although the area has been so heavily disturbed that potential for cultural resources is low, the project

is located within an area of high cultural sensitivity. Therefore, workers must be directed to watch for

cultural material (e.g., bone, stone tools) during all work activities. If any cultural materials are

encountered as work proceeds, work in the vicinity of the discovery must stop until a Cultural

Resource Specialist has been notified, assessed the significance of the find, notified the appropriate

Tribes, and arranged for mitigation, if necessary, of the impact to the find. For any discoveries, please

contact Thomas E. Marceau at 372-9289.

If any changes occur relative to work scope or area to be impacted, it is important that you contact the

Cultural Resources staff for additional review%aetion that might be required. A copy of this memo will

be sent to Dee W. Lloyd, Manager, Cultural Resources Program, AS-15, DOE-RL, as official

documentation. Please use the HCRC# above for any futmn correspondence concerning this project

^1_ ./ q • ^ ., l ^ i
AotSor ^

LAV'211AIA_F+^
APYMV

Si^umrc: Sl^wmre:
I^ OOdruff

Cultural Resources Specialist

- ,,..r...u..au. Fv.:L^.-..G..:^.^.-Dj--^--^. r^:•:=r

^. A d .
lu&idg6 z n^QA,-aa. _,

Thomas E. Marceau
Cultural Resources Supervisor

RL90.1M WSI/A] r-Q
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Interoffice Memorandum a^>r..a. ^
TO: D. D. Teel H4-89 TM+Tg June 20, 1995

COr=' See Below yno /j ^^
"^ Lew Pamplin ^(/Q'^""'

Netaraal Resources

H6-07%3 72-Y393

--- ----- --- s^!^r: FL'OLOGICAL REVIEW FOR 1301/1325 CRIB CHARACTERIZATION IN THE
100-NR-1 OPERABLE IIN1T (ER-95-022)

This memo is in resnonse to your request for an ecologieal review of the 1301-N and 1325-v Cribs in
the 100-NR-1 Operable Unit These sites have been previously disturbed by past waste management

---------- -- - activities. Most of theaffectedamis hminded by Arn I4 fencing and is posted as a radiologieal
-- "CnrFor^!`^nrvm7nefi.... e..e+

*!°^'• ! Resources staff conducted an ecological review o1.'the area on June 9, 1995. The area is in a
state of recovery and has a mix of introduced and native plant species. No plant or animal species of
wLiweaTi wa-e Tbsuvw 3i-ine site.- (".ommon plants observed were ClleffignL4s, Russian thistle,
Sandberg's blue gra9s, Tim FLII mustard, gray rabbittbnub, and hoary aster . Wildlife species known
to ishabitthe-area iucludehoraed-69rks,-mese.'ow{srks,-rock-dover-stsriiag-s, magpies, common raven,
and Great Basin pocket mice.

Ylte instaiiation of gtoundwater monitoring we4at these sites bas little_pottt4tialfor raus ing adverte
impacts to wildlife or habitats of concern.

If there are any major changes in the scope of planned characterization activities that could result in
additional surface disturbances during this projecS please contact K. A. Gano at 372-9316 and refer to
the Ecological Review number given in the subject line. Thenks.

DSL:rj

C9FiCS
_ $-A, Gano H6-02

R.C. HavenorN3-05
n.c, r a"d. ?u6-01
WLP:Letterbook H6-07

Bllw DYYYLLDII l-Y `^
L}A 9n

uYYinY ^r

IJ-S
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SAMPLING AND ANALYSIS PLAN

....
L'.1 11V1KVLUl,11V1V

-This-sampling and-a-„alysis Trlan -de5ne-s proeedures to be used for collecting and handling soil samples
obtained from the B2536, B2537, and B2539 characterization boreholes and requirements for field
and laboratory measurements. Deviations from these procedures may be necessary due to unforeseen
ciir,tlTs`^esthat developduring the field work. Such deviations will be submitted using the Design
Control Notice form described in the description of work (DOW) (Section 6.0). Deviations from

------ ------ ---- - procedures will be clearly noted in the field logbooks used to document sampling activities and will
be included in the final sampling and analysis report included in the Limited Field Investigation
Report.

E.2 ADVANCE PREPARATION FOR SAMPLING

------ -- --- The selection of analytical parameters, laboratory arrangements, borehole locations, field
measurement and sampiing techniques; sampling equipment selection, and other quality assurance
measures are based on the sampling objectives presented in the main body of the DOW. Samples will
be collected from each borehole and analyzed for chemical, radiological, and physical properties.
Additional soil will be collected for archival purposes. Depending on the anolytiGal Gnteria, samples--- -----°- -
will be collected using a split-spoon sampler or collected from the drive barrel drill cuttings.

Sample collection techniques as detailed in this plan have been tailored to the goals of the sampling
event and the individual characteristics of this site. The basis for all soil sampling is Environmental
Investigation Procedure (EIP) 4.0, "Soil and Sediment Sampling" (BHI 1995). A summary of the
sampling objectives and the pertinent site contaminant characteristics is found in the DOW. Discrete
soilsampleswill-_be-collected usingsplit-spoon samplers and grab samples from the contents of the
sirive baurel__ Bothtechniques willallow representative soil satttple-collection-meeti{tg the data yu,ality

----- --------- ---objectives-!TN`1Qgl for this tn,rnjeCt.

F'.=2:'1- SELECTION OF SA".PLi LOCATIONS AND ANALYTICAL PARAMETERS

--Analytical_parameders-were selectedbased on-a review of the, site history, past practices, and
historieal data for the 1301-N and 1325-N Liquid Waste Disposal Facilities (LWDFs) and are

--- summarizedin Tzble- 1-nf the DOW, Samples-wall be-collected and analyzed for these parameters to
further assess the vertical extent of radiological and chemical contamination by drilling borehole
B2536 through the 1301-N crib and boreholes B2537 and B2539 next to the 1301-N trench and

RL94-106. W51/A2 E-3
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1325-N crib, respectively. Analytical techniques were selected primarily on the basis of ability to
detect potential contaminants at low levels. The DQO for the 100-N LWDFs has resulted in the
following sample collection strategy.

^- - Use splta-spoensanapling to collect discrete soil samrles at depths shown in Figure E-1 for
each of the boreholes. These samples are the required minimum and will be analvzed for
radiological and chemical contaminants of concern as defined in Table E-1. Additional
analytes may be added if detected while field screening soils.

= Use split-spoon sampling to collect discrete soils samples at depths shown in Figure E-1 for
physical properties analysis from boreholes B2537 and B2539. Note that these sampling
intervals generally coincide with the radiological and chemical sampling intervals. These
samples are the-sequired_minimum-andsvill be-tested for-physical properties listed in
Table E-1. The site geologist may require collection of additional split-spoon samples at
significant vadose zone lithologic changes.

Use the drive barrel to collect grab soil samples at approximately 3-m (10-ft) intervals or at
major lithology changes as shown in Figure E-1. The purpose of these samples is to
supplement analytical data in between the discrete split-spoon sample depths. Grab samples
will be analyzed for the radiological constituents defined in Table E-1. Additional soil will
be collected for the analysis of physical propeities listed-ia Table _F.-1 at 3-m (10-fd)intervals
or for archival purposes.

Field screening of radioactivity associated with drill cuttings and samples removed from the boreholes
will assist in selection of sample intervals. Actual sample intervals may vary from those depicted in
Figure E-1.

Detectinn limits, analytical methods,_holdjllg hIIleS, and Ct)ntalner/vollnne rqs.I^trrmrnte are shown '_ _..- -... _._ .,...,..r in
Table E-1. These limits are at or below action levels needed to provide required data for project
decisions. Volume and container requirements will be finalized by Sample Authorization Form in

--=-2ceordance-wifh-EIY-2.-0f 'Sam ie EvenfCoordination" ". - "- - " ofp (rsrtI i995): rurther discussion of sample
collection and analytical requirements for each of the boreholes is found in Section E.3.

E2 SAP:°LE C^.^.TA:.:ERQ A^:'ID °RESERVATIVES

Level I EPA precleaned sample containers will be used for soil samples collected for chemical and
radiological analysis. Container sizes may vary depending on laboratory-specific volumes needed to
meet analytical detection limits. If, however, the dose rate on the outside of a sample jar exceeds
levels acceptable by an offsite_ laboratory, the sampling lead and cognizant engineer can send smaller
volumes to the laboratory. It is expected that only one sample at the surface of the 1301-N crib may
have special volume and packaging requirements. Preliminary container types and volumes are
identified ir, Tabl^ E-1.

RL94-106. W51/A2 E-4
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Table E-1. Analytical Methods, Analytica Parameters, Detection Limits,

and precisi0n a^^ .°.ccaracy Requirements. (3 Sheets)

,__,
.a
^__,

.yu^a, _ _ _- _ - _ _ _AL&If[IC81 ^
_

- .-^'efeetl0^
, ^Qptaiuer Maximum&

Cate or9
Matytical ParamUers

-- -
Method I.imit

Type/Vblume Holding
- I-- or Mass Timi:

Metals Cadmium SW-846; 1.0 ppm amber glass 6 months
Chromium Method 6010 40 mL
Lead ICP - Metals
Nic4e1

Radionuclides Strontium-90_ Sr,02a 1.0 pCi/g amber glass 6 months

Alpha Spectrometry ASTM D 3084b 0.6 pCi/g 60 mL

Uranium-233/234 (for all
Uranium-238 parameters)

------ - - Piutunium-23o -

Plutonium-239/240
I

Gross alpha Water 901.1 7.0 pCi/g
Soi]`

h I
--- ----- -

Gross beta - 1 Water 901.1 8.0 pCi/g
- -

Soii°

Gamma Spectrometry Water 901.1
= Potassium-40 Soil` 10.0 pCi/g
a Manganese-54 0.25 pCi/g

Cobalt-60 0.05 pCi/g
Ruthenium-!06 1.5 pCi/g

rn Cesium-134 0.25 pCi/g
Cesium-137 0.25 pCi/g
Cerium-134 0.75 pCi/e
Europium-152 0.60 pCi/g
Europtum-154 0.75 pCi/g
Radium-226 4.5 pCi/g
Thorium-228 0.6 pCi/g
Thorium-232 0.6 pCi/g

Offsite Shipping For less than 222-S Laboratory 50.0 pCi/g 20 mL 6 months
Requirements detectable rad samples: Liquid

total activity only Scintillation

For Radioactive 222-S Laboratory
Samples: Methods

Gross alpha 1.0 pCi/g
Gross beta 4.0 pCi/g
Gamma emitters 0.05 pCi/g

Strontium-90 1.0 pCi/g

RI 94-IIYI W51A' ^. l
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Table E-1. Analytical Methods, Analytical Parameters, Detection Limits,
and Precision and Accuracy Requirements. (3 Sheets)

Anatytical Anatytical Detection
Container Maximain

i_-- ^
i.ategory

Anaiytlcal PsnmeSers
.Metlioa i,imit

TyPe/Volume Holding
or Mass Time

P{tystcal Molcrure-CCntent-... I- ACTIYLD2216_ __- ;'1/A_- ::vlsture tl:r

Proper•ties (GEL-14)

I-

( sealed) 400 g

I- I_

MoistureBetetttion - ASTM D2325 - -- --N/A_ - one. 6-in. ni/a

'i

ASTM D3152 capped split-

I - - - - ! (GEL-18) spoon liner

`°_vl _
-I --G_ -- _

- -- - -1111rI. 1JCr1$irVSPUrU51ty ASTM L2937
^r
LY/A

o ASTM D4564

(GEL-14)
I?

vi Permeability ASTM D2434 N/A

(GEL-09)

Particle Size ASTM D422 N/A depends on N/A
Distribution (GEL-07) grain size, one

6-in. capped

split-spoon
- _ ! - - - -- linecminimum

Radionuclides Strontium-90 Sr-02a 1.0 pCi/g amber glass 6 months

Gross-Alpha Gas Pr ortional C /, 0 40 mLop p gi

Gross Beta Gas Proponional 8.0 pCi/g

-- i

-i----

-- -- - - I

--_ . -

Gamma Spectrometry

- .POtassiom-40 -
Gamma

r c^'^••^^•'•r,.,r .............. ^ 0 ^5
f Manganese-54 (for all

_
..

.._^-.. ^,.
^wan-ov paramr.rrrc) _

Ruthenium-!06

Cesium-134

Cesium-137

Cerium_i 3a

Europium-152

Europium-154
Ij Radium-226 - - -^

Thorium-228
Thorium-232

Physical Moisture Content ASTM D2216 N/A moisture tin N/A

I

Properties (GEL-14) ( sealed) 400 g

I Particle Siie - ASTM D4222 - NiA double- N/A
I I Distribution _ (GEL-07) _ wrapped

I

plastic bag;I I

. - . ^ . . . .._.. -__. _1kgIDinimum ..

^-^RL7:104 w,tLA2
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T_ab l eE-1_.-_Analytical Methods, Analytical Parameters, Detection Limits,
and Precision and Accuracy Requirements. (3 Sheets)

AnalYtical Analytical
I

I)etection
Coutainer Miixlmum

C^mR---- ^_AnalYqcal Parameters
Mnihnd_. _ •.r• n..^

TYPe/Volume Holding

or Mass Time

Radionuclides Gamma Spectrometry RLS N/A N/A
Uranium-233 150.0 pCi/g I
Uranium-234 300.0 pCi/g

I

Uranium-238 25.0 pCi/g
Plutonium-238 1.6 nCi/g
Plutonium-239 20.0 nCi/g
Plutonium-240 85.0 nCi/g

'bq Gamma Spectrometry RLS
^ Potassium-40 2.0 pCi/g

Manganese-54 1.0 pCi/g
7; Cobalt-60 1.0 pCi/g

Ruthenium-106 5.0 pCi/g

^ Cesium-134 1.0 pCi/g

Cesium-137 1.0 pCi/g
Cerium-l34 5.0 pCi/g
Europium-152 1.0 pCi/g

I Enropi^lm-154..- 1,n, ..r^a. v^.^g
Radium-226 5.0 pCi/g
Thorium-228 5.0 pCi/g
Thorium-232 1.0 pCi/g

Physical Moisture Content Neutron MoisRoe 2% VFW
Properties Logging

aMethods specified are from the EML Procedures Manual (Chieco et al. 1990)

bMethod specified is from the 1993 Annual Book of ASTM Standards (ASTM 1993).

`Method shall be based on the specified water method,_modified to all4W meaSYrement of the, nara.meter of interest in a
soil sample, and shall be submitted for Bechtel Hanford, Inc. review and approval prior to use.

ASTM - AmericanSosiety ofTestingandMaterials
--GEL-#J/ - Westinghouse Hanford Company Geotechnical Engineering Laboratory
N/A - Not Applicable

RLS - Radionuclide Logging System
VFW - Volume Fraction Water

RL94-101.W51/A2 E-Q
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E.2.3 SAMPLING EQUIPMENT

Jaliipliiig equipliieiii IIiGIUUCS nlC iV11VW111g:

1hi_rteetLcentimeter-(5-in) _outer-diameterstainless- steel split-snonn sampler fitted with
15-cm (6-fn.) length stainless steel or lexan liners

• Drive barrel

^-_--__ Stairless-Steel mixtng-bowls, spoors, and parW

Shielded giovebox.

E.2.4 DECONTAMINATION AND TRANSPORT OF EQUIPMENT

All sampling-related equipment that comes into direct contact with the soil sample will be chemically
decontaminated at the 1706-KE Cleaning Facility in accordance with WHC-CM-7-7, Environmental
Investigations Instructions ( EII) 5.5, "Sampling Equipment Decontamination" (WHC 1988), prior to
use. All equipment will be handled in a manner that will nninimize cross-contamination between
sample locations and depth intervals. Any components of the split-spoon sampler, such as the drive
head and outer split tubes, need only a soap and water decontamination. When transporting or
storing-cleanaa san:pl:ng equipment, it will be protected in a manner that minimizes the potential for
contamination. Cleaned sampling equipment will be wrapped in foil and may be stored securely at
the field location.

After sample collection, equipment used for sampling will be field decontaminated with nonphosphate
soap and water per EIP 6.2, "Field Cleaning and/or Decontamination of Drilling Equipment"
(BHI 1995). The equipment will then be surveyed to be free of radiological contamination prior to
return to the 1706-KE Cleanin¢ Facility,

E.2.5 FIELD DOCUMENTATION OF SAMPLING

Thissection describes-{h.e proceduresto-befollo-wr.tl-for satnple-ident3fication; field logbook e.n.tries,
and ChairrGf-ciibtody dGi;'L'u?ientation for samples.

E.2.5.1 Sample Identification

The Hanford Environmental Information System (HEIS) database will be used to track the sample and
laboratory data obtained during this characterization. Prior to initiating field activities, a block of
HEIS sample numbers will be issued to the sampling organization for this project in accordance with
EIP 2.0, "Sample Event Coordination" (BHI 1995). Each chemical/radiological and physical
°_,.°°^:..------ ----------- ^_^,^_^l,sssamp e-w .,.e t t+.tt ted ?^.d labeled With a unique HEIS sample number. The sample

- --- -_--==l4CattOnat'_dC.Grrt'sp:)t'_ding-Hl^=^.IS.-nnmherSwlll-beflocinnem2d-iri-{he-$aial^yi"cr'S ticid 1vgu0iik.

RL90.104. W51/A2 E-9
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Each sampie container will be labeled with the following iinformation using a waterproof marker on
firmly affixed, water-resistant labels:

• iiEiS number
• Samole collection date/time

• Name/initials of person collection sample
• Analysis required
• Preservation method if applicable.

E.2.5.2 Chain of Custody

A chain-of-custody record will be initiated in the field at the time of sampling and will accompany
each set of samples-tcooler) shipped to any laboratory in accordance with EIP 3.0, "Chain of

- ---Custe,dp"-{Bi?I 1595). The arwiyses rcqucsted for each sample will be indicated on the accompanying
chain-of-custody form. Chain-of-custody procedures will be followed throughout the sample
cnllection,transfer, ?n?lysis, and disposal to ensure that the integrity of samples is maintained.

------- --- Each time responsibility for custody of the samples changes, the new and previous custodians will
sign the record and denote the date and time. A copy of the signed record will be made by the

A custody seal (evidence tape) shall be affixed to the lid of each sample jar. The container seal will
be inscribed with the sampler's initials and the date sealed. For any sample jars collected inside the
glovebox and "bagged-out," the evidence tape may be affixed to the seal of the bag to demonstrate no
tampering has occurred. This will eliminate problems associated with contaminated soils adhering to
the custody tape while inside the glovebox.

E.2.5.3 Field Sampling Log

_ All ; A .....J...
w ill' i n '

.n ot^tta[i^n perttnent to feld^ar;ipling and ^,,,y^i..̂ wbe recorded in d0und logbooks in
accordance with EIP 1.5, "Field Logbooks" (BHI 1995). The sampling team will be responsible for
recording all relevant sampling information, including but not limited to the information listed in
Appendix A of EiP 1.5. Entries made in the logbook will be dated and signed by the individual who
made the entry.

E.3 SAMPLE COLLECTION

E.3.1 SOIL

The field screening measurement of radioactivity associated with soils removed from the 1301-N and
13254i characterization borenoles will assist in selection of supplementary sample intervals. All
sarnpii;s and cuttingsirom the boreholes will be field screened by the field geologist or radiological

------- -------- contrai technician(1Z(:Tj- They will use portable scintillation counters for radionuclide screening.
The_field screening instruments will heused maintainedand calibraded&onsi&tent-wiLh the

RL94-104. W511A2 E-10
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manufacturer's specifications and other approved procedures. The field geologist will record field
l L_ L _L__ 1screening_i^sulr^m cne nnrenoic wg.

Site background for field screening purposes will be established at each borehole after setting up a

portable shielding enclosure. Site background levels of radiation inside the portable shielding will be

measured using the scintillation counters before drilling begins and on a daily basis, at minimum.

The :ield geologist will record the site background levels in the borehole log per EIP 7.0, "Geologic

Logging" (BHI 1995), prior to the start of drilling.

--- --- ------ Drill-cuttingswillbe collected-,placed intlteportable_shirlr,jing rnrinaiirr?nd field screened by

-measuriag the radioactivity-using the portable scint'rllat'ion counters: -The measured radioactivity will

be compared to the site (shielded) background to assist in selecting split-spoon sample collection

-_---_-_intei-valsandAu-detemtine whenarlditional-grab samples-shnulcibe collected from the borehole. If the
field screening instrumentation reads three times the activil:y of the previous interval of drive barrel
Cutiirlgs, n grab SamplC Will be c011C ied fro^i, the ciiiiing"s.

E.3.2 SOIL SAMPLING

E.3.2.1 General Sampling Requirements and Methods

Chemical/radionuclide, physical properties, and archive samples will be collected from each borehole
-as specifted -below. - The samplir.b -will be performed- in accmrdanse- with EIP 4.0, "Soil and Sediment
Sampling" (BHI 1995), using a split-spoon sampler or the drive barrel and analyzed for the

- pararrieters lis[ed in Table E-i. if iruuificient soil is retrieved in the split spoon to satisfy the
volumetric requirements for sample analysis, the split spoon will be re-driven or additional sample

retrieved-fronithe-drive-barret---The-Ltemicai/radiologicat-portion of the sample will take precedence
over physical properties samples, which take precedence over archival samples. The drive barrel can
5e usedfo_obtaissyhysical properties sa.-nt>les=wk:ep_t:sufEcient sarnp[es are obtained with the split
spoon, although use of the split-spoon sampler is required to collect physical properties samples for
bulk density/porosity, moisture content, and permeability measurements. Archive samples may be
collected from the spiit-spoon samplet or the drivebarrei. An entry will be made in the borehole log
identifying the sample collection method and depth interval.s using the codes presented in Table E-2.

Table E-2. Sarripie Type Designation Codes.

Sample Type
Sample Type

Purpose of Sample
I Lplb'IILLL^1ll

Provide material for chemical and radiological
Chemical CH analysis to determine contaminant inventory and

extent of contamination in cribs and vadose zone.

Physical PH
Provide material for determination of physical
characteristics of soil and sediment.

Provide materials for future chemical analysis or

Archive AR
physical properties testing. Provides a representative
physical record of the lithologies encountered during
drilling activities.

n..>IUV.WJI/A2 r^-fl
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E.3.2.2 Analytical Soil Sampling

nacn oorenoie will be sampled at four specific intervals using the split-spoon sampler as shown in
Figure E-2. The split-spoon samplers will be equipped with four separate stainless steel liners for
chemical/radiological samples. Lexan liners or stainlesssteel liners may be used to collect physical
properties saip!es. Split-spoon samplers and stainless steel liners will be decontaminated in
accordance with EII 5.5, "Laboratory Cleaning of RCRAiCERCLA Sampling Equipment" (WHC
1988). Before the head and shoe are removed from the split-spoon sampler, drilling personnel are
required to mark the sampler (with chalk or other suitable: technique) to ensure that the sampling

----- --- -----person .el or ge lcgist can d'stinguish the top and bottom of the sampler. All split-spoon sampling
---------- -- --- --dept# swdl!-be-ref=renced to the ,.axi:.;,:m depth the split spoon is driven. All depths will be

recorded to the nearest 0. 10 of a foot. Liners within the sampler will be designated alphabetically A,
B, C, and D. Liner "A" will be located next to the shoe of the sampler, while liner "D" is located
near the head of the sampler (Figure E-2).

Figure E-2. Cross Section Depicting Split-Spoon Liner Designation.

T

In addition, grab samples will be obtained from the drive barrel drill cuttings at 3-m (10-ft) intervals
to final depth. Field screening will be used to monitor dr'ill cuttings obtained with the drive barrel
and to identify alternate grab sampling points not presented in this DOW. For example, if a

------asi*"os'i'+i:'iaied-zotlc.ai.Elii<s v°civrc a dcaiy^-atau sa^^pli3g-point, a grab sample will be obtained if the
Feld screening criter.a n e exceeded. Grab samples will involve emptying the contents of the drive
barrel into separate heavy-mil plastic bagging, and then the sampler will use a stainless steel spoon to
colleCtsoll_froEntltebag and rnnfainrriya in eample jars.

The initial split-spoon sample interval for borehole B2536 will be located to intersect the 1301-N crit
baseivadosezone soil interface(Figure E-1). This denth is currently projected to be 3.7 in
(12 ft) bgs, although drill pad construction will likely change this sample depth. The initial
split-spoon sample interval in borehole B2537 will be located to intersect the 1301-N trench
base/vadose zonesoi! interface, as nrnjected from the base of the trench. This depth is currently

- projectedto be 3.7 m(12 ft) bgs, although drill pad construction will likely change this sample depth
due-to grading at the suiace. The initial sample from borehole B2539 will be collected at

_-_--_- - --_,-_--_ --_--_ --- anprr.x;mazely- 2-.1 •(7 fr) bgs at the appraxir uasc of the !325-N crib structure. As with the
other characterization boreholes, drill pad construction may modify this initial sample depth. A final
determination of the initial sample depths will be made prior to the start of drilling. The site
geologist will need to use professional judgment and field screening data to determine the appropriate
intervals for obtaining samples at depths greater than 3.7 m(12 ft) bgs.

--- The field screening criteria established in Section E.3.1 will be used to ensure that the most
contaminated material from each sampling interval is submitted for analysis. This will involve
screening-the endsofthe-split spoon after the drive head and shoe are removed. The split spoon will
beoQened_andthelinerssurveyed. if an int.en,^! is i dentified that is more contaminated than

RL90.104. W51/A2
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surrounding material, it will be separated from adjacent liners and a sample will be obtained. If
insumcient material is present to satisfy all the bottle requirements for analysis, a composite sample
will be obtained by mixing material from above and below the contaminated interval. A Radiation
Work Permit (RWP) will specify radiological criteria for when the split spoon can be opened outdoors
in a Radiological Control Area or wben-itmust be opened inside a glovebox. If the radiological
contamination exceedsthe RWP,the-spltt-spoo:t willb- !oz.ered back i:.side the well casing until
health and safety documentation can be reviewed and revised.

All split-spoon samples shall have a representativeportioti-submit[ed-to-the-222-SLaboratory or to the
Environmental Analytical Laboratory (EAL) at 100-N for total activity analysis. This will be utilized
for sample pre-shipment characterization. Chemical and radiological samples with a total activity of
less than the established laboratory criteria will be analyzed at an offsite laboratory. Those samples
exceeding the laboratory criteria will be repackaged to meet laboratory dose rate criteria or routed to
a designated onsite laboratory for analysis. Onsite and offsite laboratories will be identified prior to
initiating field activities and will be mutually acceptable to Environmental Restoration Contractor
(ERC) Sample Management and the cognizant engineer. All grab samples will be analyzed for the
radiological constituents of concern by the 222-S Laboratory or the EAL.

Samplescollected-for physical-analysisand-unconditiorally-released-by- the I2CT--as-nonradioactive
will be submitted to the Geotechnical Engineering Cold Laboratory. Radioactive physical samples
that do not exceed 25 mrem will be submitted to the_Geotes.tmical-Engineering-Hot-Laboratory.
Samples exceeding 25 mrem will be stored at a temporary radioactive storage area until a
determination is made if they will be analyzed. Physical samples not tested will be stored smsite in
containers until dealt with in accordance with the project waste control plan. All sample containers
will be labeled with applicable borehole number, sampling date, time, depth interval to the nearest
foot (physical samples only), HEIS number, requested analysis, and the sampler's initials.

Splits of sample intervals may be obtained for Ecologyfrom each borehole identified before the start
of drilling. Ecology will be present and work in conjunction with the field team leader and the
samplers to obtain sample splits. Ecology will assume responsibility that the samples are properly
collected. Shipping requirements will be determined based on the total activities. Ecology will ship
any of their samples that are not radioactive. The ERC will assist Ecology on a case-by-case basis in
the shipment of radioactive samples using the Westinghouse Hanford Company (WHC) Transportation
Services. Prior to providing Ecology samples that are radioactive, laboratory documentation
specifying U.S. Nuclear Regulatory Commission licenses must be provided to the ERC for the
Ecology laboratory.

E.3.2.2.1 Chemical and Radionuclide Analysis. Soil samples for characterizing chemical and
radionuclide contaminants will be collected from each borehole at the intervals presented in
i=igure E-1. Chain-of-custody documentation will be prepared by the sampling scientist. Container
and-volumerequirementsforchemical-and radiological-saanples-are-presented in Tabie E-1. The
laboratory will use existing Level III methods for chemical analysis and Level V methods approved
under their contract for radionuclide analyses. Samples collected with the split-spoon sampler will be
analyzed for all constituents as specified in Table E-1. Grab samples will be analyzed only for
radiological constituents as specified in Table E-1.

RL94IOd. W51 /A2 E-13
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if fuli sample volume requirements cannot be met, the volume obtained will be recorded in the
sampling scientist's logbook per EIP 1.5, "Field Logbooks" (BHI 1995) and analyzed in the following
order:

1. Radionuclides
2. Metals

E.3.2.2.2 Physical Property Analysis. Samples for determining the physical parameters of the
vadose zone will be collected only at boreholes B2537 and B2539 at the intervals presented in

------ --- ---- Fig.tre-E-i for Table E-1 analysis. Satnplel+oiuttte and-cornainer recommendations for physical
- - - Four sample :_---- -- ------ ro SeS_ 3rC^'ys.te+ i:.^l^avi2 i-1. cuu^ ia^n^^ic ,n,ervals will be collected with the

-g^---- ----^---- - ^^^-
split-saoon satnpler, coincidentsvithrheTour-ch?mical- split-spoonsampling-ir.ter-valst':°^.,°-Am..uuo^.u tii

--- Section 1.3.3:2.1. These satttgling intersals wi11 be testet for butk density, porosity, permeability,
moisture content, and moisture retention. These tests require at least one full and relatively
undisturbed split-spoon liner and one filled 400-g moisture tin. Grab samples will be collected at 3-m
(10-ft) ir,tersais iom the drive barrei, coincident with the radiological grab sample intervals. These
-samples -will be tested for grainsize-distribution and moisture content. -Material larger than 7.62 cm

-- -- -
(3 in.) will be removed from cuttings collected with the drive barrel before placing in the sample
container.

Samples submitted to the WHC Geotechnical Engineering Laboratory (GEL) for analysis will be
marked with the WHC GEL method number corresponding to the analysis requested on the sampling
and =nxlysis reauest iu^«^, e.g., GEL-07. The physical property samples will be analyzed using
American Society for Testing and Materials (ASTM) methods to determine the following parameters:

• Particle size distribution per ASTM D422 (GEL-107)
• Bulk density/porosity per ASTM D2937 and ASTM D4564 (GEL-14)
• Permeability per ASTM D2434 (GEL-09)
• Moisturesetention perAST1v1_ D2325-and ASTM-D31S2 (GEL-I°)
• Moisture content per ASTM D2216 (GEL-14).

E.3.2.3 Archive Sampling

-y411-material removed from a borehole will be identified and described by the site geologist and
s;mmarized on the borehole log. Samples for archive will be collected and described every 3 in
(10 ft) and at significant changes of lithology as determined by the field geologist. Archive samples
will be stored onsite for up to one year in a sheltered radiologically controlled storage area.

Each archive sat°.,ple will be labeled with the appropriate sample depth interval (to the nearest foot),
date, and tune the sample was obtained. Chain-of-custody documentation as detailed in EIP 3.0,
"Chain of Custody" (BHI 1995), will be prepared by the site geologist. Each archive interval will be
logged in the field logbook and the borehole log. Samples will be archived in sealed 1-L wide-mouth

- pars- or doubie-contained plastic bags.

w.9a oo.wsuA2 E-14
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E.3.4 GEOPHYSICAL LOGGING

High-resolution spectral gamma-ray and neutron moisture logs will be collected from all
e4taracterizatiori borzholzs and existing mon;toring wclls i!r9-i:^5, 199-N-45, and 199-N-67. The
characterization boreholes will be logged with spectral gaouna-ray and neutron moisture sondes prior

---- -- ---- ----tolelescaping-afcasing datrittg drilling. In addition, a final spectral gamma-ray log will be collected
= over tfiz^ntire-izng:h of each-characterizat:on-borehoieprior to abandoru..ent. Existing wells will be

logged ^nvertheir etttire-length to groundwater usmg^both spectrai gamma-ray and neutron moisture
sondes. The site geologist will record all geophysical logging runs performed at the characterization
boreholes including the depth interval of initial and repeat runs. All geophysical logging will be
performed in accordance with EII 11. 1, "Geophysical Logging" (WHC 1988).

Spectral gamma-ray logs will be used to determine and confirm the vertical distribution and
-concer•strationof al4-garnrna,etniYairta radicrntclida=cf zottcarn dowtt-i3 the low pCi%g ra":ge. in
addition, the spectral gamma-ray logging will ascertain the vertical distribution and concentration of
other radionuclides such as 238pu, 239i24°Pa, and uranium in the nCi/g to µCi/g range. Neutron
moisture logs will be used to determine and confirm the vertical distribution of moisture in the soil
col Wmn at the LWDFs.

__- _ E.4QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

Specialrare-shouldbe_talcen to prevenY cross-contamination of sampling equipment, sampling bottles,
or anything else that could potentially compromise the integrity of the samples. Particular care will
be exercised to avoid the following common ways in which cross contamination or background
cor,ta-,ir4uon may compromise soii samples:

....
t
....e

ce ^ĉu eva r-^̂ĝ^ ^-i ^--Y -̂:3';^-_t3^Niea-•'eitill of naitip l lilg ^'^p^ -0Ha -0+HSSRta r....:....-.___r. r^ -- a --^- f- s ...... .......y... .......s...ers- - 'f^ '€^ • ..y...Y.......,

Contaminating the equipment or sample bottles by setting them on or near potential
rnntaminatinn sources such as uncovered ground

Handling bottles or equipment with dirty hands.

Internal quality control samples shall be collected as specified in the Quality Assurance Project Plan
---- --- -- --- -----(Qt1P;P) located-in-Appendix-F.--The-satnpling shall-betocumented is the sa.:.t,lir',g lcgbcok per

CTD 1 c"C:vi.i T....{.....L.." fOIIT lnncN
- Lll 1.J, L'1G34 LVLlVVVAJ ^YL31 197J^.

;. Collect one duplicate per borehole or every 20 satnples, whichever is greater from the
split-spoon sampler and analyze per Table E-1.

2. Collect split samples at the same frequency as duplicates if a split laboratory is designated
and analyze per Table E-1.

Field blanks are not required.

tu.aa-Ioe.ws iAZ E-15
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4.__ --__Collect-equiptnettt blanks atthesame frequency as duplicates and analyze for eonstituents
listed in Table E-1. The media shall be silica sand.

Quality assurance/quality control for geophysical logging is specified in the QAPjP found in
---- -Appendix F.

E.5 SAOa`Pi.E PA^.^iiAGING AND SHIPMENT

The outside of each sample jar will be surveyed by the RCT to be free of smearable surface
contamination. in addition, the RCT will measure the radiologicaLactiv'tty ontheoutside of the

-- --satnple container (through the container) and wiilmark the container with the highest contact
radiological reading in either disintegrations per minute or mrem/h as applicable. Any sample jars
exhibiting radiological activity will be labeled with the word " Radioactive" in accordance with
U.S,Department_ofTransportationaequirements.---.411--satttples-wil}fiavetotal-activity anaiysis done

_.--.--Li -thG222-5 Laboratory_ Or-iEAi.,- ri9r-:o st'.i at •y P pmen a seleet proper gaekaging; mariring, labeiing, and
shipping paperwork and to verify that the sample can be received by the offsite analytical laboratory
in accordance with the laboratory acceptance criteria. Special arrangements have been made for the
cusite-iaboratoryio receive sa_mples-less than-100-mR/h,-sand-any-samples-greater than 10 mR/h
require laborato.y notification prior to shipment. Samples with radiological reading greater than
100 mR/h will not be shipped offsite, but will be analyzed by an onsite laboratory.

E.6

ASTM, 1993, 1993 Annual Book of ASTM Standards, Volume 04.08, American Society for Testing
and Materials, Philadelphia, Pennsylvania.

BHI, 1995, Environmental Investigation Procedures, BHI-EE-01, Vol. 1 and 2, Bechtel Hanford,
Inc., Richland, Washington.

Chieco, N.A., D.C. Bogen, and E.O. Knutson (editors), 1990, EML Procedures Manual,
HASL300-EH.-27; Vofty:te 2, Environtnetttal-Meaattrements Laboratory, U.S. Department
of Energy, New York, New York.

WHC, 1988, Environmental Investigations and Site Characterization Manual, WHC-CM-7-7,
Westinghouse Hanford Company, Richland, Washington.
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APPENDIX F

QUALITY ASSURANCE PROJECT PLAN

F.1 PROJECT DESCRIPTION

Three vadose zone borehoies; t32536, B2537; and 82539, will be drilled and sampled to investigate
- thedistribution of-radionuclideandmetal-contatnination-andmoisture content in cnil beneath the

To-a}II--i^a•F and -}ISE^`^ r in
t.._ _ ^. . .-. . .^. . .. . . . .

. ^.yLi^Waste Dtsposaf larihiscs (LWi:Fs). ,.ocations or the boreholes are
shown in of the description of work (DOW). Borehole B2536 will provide data on vertical

distribution of contaminants with depth in the highest contaminant zone to verify the conceptual model
--- ----- ---- -----_and-data on mois^^re co.n.tent with depth to evaluate the presence of a driving force to groundwater.

Borehole B2537 will provide information on the lateral spreading of contaminants and moisture
content to verify the conceptual model and provide physical samples for modeling purposes to
evaluate potential impacts to groundwater. Borehole B2539 will be drilled adjacent to the 1325-N

^ to e sunt -L ^A anc i.n. -- 1 on .̂ nr - S^l^..3̂ ^ ^ - 1t,iv.^t•" - ^+ ammn_rov
andcr3e nm---------- -----------providia.-a..ta^format: the t-lv--.- ^̂pectral -gW.,..^} .all u..,. ..,,,ttron

moisture geophysical logs will be collected at the characterization boreholes and at existing
monitoring wells near the 1301-N and 1325-N LWDFs to provide information on the distribution of
contaminants and concentrations in the old groundwater mound. The existing wells to be logged
_include 199-N-35;199-N-45; and 199-N-67, The locations of these wells are illustrated in Figure 1
of the DOW. The existing wells to be logged may change due to access problems, however.

F.2 PROJECT ORGANIZATION AND RESPONSIBILITY

F.2.1 TECHNICAL LEAD RESPONSIBILITY

The environmental engineering organization of the Environmental Restoration Contractor Team has
primary resnnncihility for conducting this sampling routine. Organizational charts found in the RCRA
Facility Investigation/Corrective Measures Study Work Plan for the 100-NR-1 Operable Unit Hanford
Site, Richland, Washington (DOE-RL 1994) identify staff assignments and responsibilities.

The project technical lead is responsible for directing and approving all technical aspects of this
sampling routine, for coordinating efforts of internal functional organizations, and to evaluate and
s^sv^r^°.te:}}al c ntra-lc; and subecntractcrs as needed to complete the required task activities.

Rwaioa w511n2 F-3
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F.2.2 ANALYTICAL LABORATORIES AND FIELI2SCREENLNG OIIGANI7ATInNc

Analytical Laboratories and Field Screening organizations will be responsible for performing

analytical services and field screening activities as outlined in the project Request for Analytical

Services-, E-IP-2-:C{BHl 1995a),--the-project-work order, or contractor procurement document.

Analytical Laboratories and Field ScreepinR orQanization5_will belesponsible for nr-rfnrming all

services in accordance with the requirements outlined in this Quality Assurance Project Plan (QAPjP).

F.2.3 OTHER SUPPORT CONTRACTORS

Procurement of all other contracted field activities, material, and equipment shall be in compliance
with the standardB-echtel-Hanford,inc_fBHI) procurement procedures and requirements as outlined
in BHI-PR-O1 (BHI 1995b).

F.3 QUALITY ASSURANCE FOR MEASUREMENTS

The rationale for establishing data quality objectives and other data needs for this limited field
investigation-art-dlscussedrirtSection -1.1-of the DOW-. -A-11- analytical-parameters that have been
selected for this investigation are listed in Table F-1, cross-referenced to analytical method
requirements and maximum detection limit values for precision and accuracy. The detection limits
and associated precision and accuracy ranges are provided that shall be considered maximum values
that can be reliably achieved by analytical laboratories under routine conditions. Detection limits and
associated precision and accuracy ranges for those constituents measured with geophysical techniques
are considered-maximum-values -when-borehole or well conditions and configuration are in accordance
with the conditions and configuration established for the instrument calibration models. The
requirements of Table F-1 shall be conside-red a-minimtmt-perfnrma_ncestandard, and shall be
incorporated into the agreements for services established with individual Westinghouse Hanford
Company, participant contractor, or other subcontractor analytical laboratories and services. Any
modification of Table F-1 requirements shall be justified by the requestor, and shall be considered a
fornai modiftcation of this QAPjP, and is subject to regulatory review and approval.

Goals for data representativeness will be addressed qualitatively by the specification of sampling
depths and intervals in the Sampling and Analysis Plan (SAP) (Appendix E). Sampling and
geophysical logging locations and intervals will be specified in the SAP (Appendix E) and transmitted
to subcontractors and personnel performing the sampling and geophysical logging. Objectives for the
completeness of this investigation shall require that contractually or procedurally established
requirements for precision and accuracy be met for at least 90% of the total number of requested
determinations. Failure to meet this criterion shall be documented and evaluated in the validation
process- described in Section F.g of this QAPjP; corrective action shall be taken as warranted, as
described in Section F. 13. Approved analytical procedures, shall require the use of the reporting
techniques and units specified in the U.S. Environmental Protection Agency reference methods
specified in Table F-I in order to facilitate the comparabilil:y of data sets.

..,.^ .............. - - - F-4
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Table_E1.-AnaLytiEallyletl?ods,t4ttalyticali. P2r2meters,Detection LimJts,
and Prec:sto.n. and Accuracy Requirements. (3 Sheets)

Anaiyticai
Analytical Parameters

Analytical rhtection
Precision° Accuracy°

Category ^^od Limit

.*.".etals - Cadmwm SW 846, 1.0 ppirt ±20 75-125

• i_ -__.- -Fh{C.^.llu#t . xa`.^.^a--r.n.., ^
-

^.w iv
, -- , -

Lead ICP - Metals
Nickel

Radionuclides Strontium-90 Sr-02b 1.0 pCi/g ±35 75-125

I_ /tlpha Spectrometry ASTM D 30E4c I 0.6 pCi/g ±35 75-125
Uranium-233/234 (for all
Uranium-238 parameters)
,...__.._ ,

rwwnimn-c3°o

Plutonium-239/240

Gross alpha Water 901.] 7.0 pCi/g ±35 75-125
Snild

4 Gross beta Water 901.1 8.0 pCi/g ±35 75-125
Soild

di - I 1 C-iamma Snectrnrnetrv Water 901.1 ±35 75-125
J i - - ^ Poassiun^0 Snil° 10.0 pCi/g^-_

M

- -
Manganese-54 0.25 pCi/g

I I Cobalt-60 0.05 pCi/g
o Ruthenium-106 1.5 pCi/g
CL - - --- --- - --- Ccsluuir134 11,%i p(;i(g _ I

Cesium-137 0.25 pCi/g
n Cerium-134 0.75 pCi/g

Euronium-157 . . . . .^..^.,v p.^..i/g

- Europium-154_- 0.75 nCi/g
Radium-226 4.5 pCi/g
Thorium-228 0.6 pCi/g
Thorium-232 0.6 pCi/g

Physical Moisture Content ASTM D2216 N/A N/A N/A
PropPrties

-._ _

(GEL-14)

in..:...-. b-
mv^aw^c-nctcY^tiun i njTrvf M77!i N/A N/A N/A

ASTM D3152
J (GEL-18)^

Bulk Density/Porosity ASTM D2937 N/A N/A N/A
ASTM D4564

(GEL-14)

Permeability ASTM D2434 N/A N/A N/A
(GEL-09)

J Particle Size ASTM D422 N/A N/A N/A
Di:ribat:on- (G£Lv"Tj I

nL94-iu4 .w5UA2 F-5
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Table F-I. Analytical Methods, AnalyticaP. Parameters, Detection Limits,
and Precision and Accuracy Requirements. (3 Sheets)

Analytical
C t

Analytical Parameters ^ .. Analyt(cal Detection
Precisiona Accura a^a e¢1rc M>thyl r. ^.̂ 1t

Radionuclides Strontium-90 Sr-021i 1.0 pCi/g ±35 75-125

Gross Alpha Gas Proportional 7.0 pCi/g ±35 75-125

Gross Beta Gas Proportional 8.0 pCi/g ±35 75-125

Gamma bpectrometry Gamma ±35 75-125
Peassiur 0 SpectroateirV 0:05 pCi/g
Manganese-54 (for all
Cobalt-60 parameters)
Ruthenium-106
Cesium-134

^

Cesi. m-137
, _ Cerium-134

,n Europium-152

.`°. Europium-154

" Fadium-226
Thorium-228
Thorium-232

i----- -Physical-- i.;oistuee-Content ASTrvi D2216 N%A N/A N/A
D ....e».,...

=^ ^^_>

`

rw (GEL-14
)

I

Particle Size ASTM D422. N/A N/A N/A
- - - Distribution (GEL-07)

Radionuclides Gamma Spectrometry RLS t35 t10%
Uranium-233 150.0 pCi/g
Uranium-234 300.0 pCi/g
Uranium-238 25.0 pCi/g
Piutonium-238

I
1.6 nCi/g

Plutonium-239 _- 20.0 nCi/g
nlutuniun _2en 85.0 nCi/g

e
Gamma Soectrometrv RLS ±35 } 10 %

I o Potassium-40 2.0 pCi/g_
Manganese-54 1.0 pCi/e

I:d Cnhalt-6D I i n.,ra,...aPUig
T Ruthenium-106 5.0 pCi/g
a Cesium-134 1.0 pCi/g

Cesium-137 1.0 pCi/g
C7 Cerium-134 5.0 pCi/g

Europium-152 1.0 pCi/g
Europium-154 1.0 pCi/g
D?dn_.T. 116. 5.0 pii/g
T rnurt_ 21e

- - - --- -- -
I J ya:iig

Thorium-232 1 . 0 pCi/g

I- - Physical --------
P i

.*-]oishere-6otttent -- -^ Neutron-Moisrure-
I

-2%^F'sk% - i^o of VF^v 2% of VFW
_-

ropen e5 - _-
_ _-^ I„^,gging_ I .--_ - I . or i0%of _ Or 2V%n of

I I measurement measurement- - _ __

RL94-io4 w51IA2 F-6
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'-auie-E-=, AII3i?ieaf ^"et.^.acS, Pj..cal °arameters, Detection Limits,

^ei,iilor!cIe£I Accuracy Aanniro-,,,o.r / Z c6,......^
, ....y .... .........w. ^1 onccw^

aor0cM oi. rs eitpressed as&eiaiive Percent Di erence (RPD); accuracy is expressed as percent recovery ( %R) except
where noted. For laboratory analytical samples, these limits apply to sample results greater than five times the
required detection limit, and shall be considered requirements in the absence of known or suspected interferences
'ahich may hinder achieving the limit by the analytical laboratory. The RPD and %R are assessed relative to matrix
anddunllcateSpikes for analytiral nar,a,metLrg a. +I•,'"d in u'i2 laboratory.r.. o.^.,

bMethods specitied are frQmthe EMLProrerlures Mnm.al rCnieco et al. (oqp)

from-the 1 993 ,4nnaat Book ojASTRI J'tandaras (ASTM 1993).

dMethod shall be based on the specified water method, modified to allow measurement of the parameter of interest in
soil sample, and shall be submitted for Bechtel Hanford, Inc. review and approval prior to use.

ASTM - American Society of Testing and Materials
GEL-## - Westinghouse Hanford Company Geotechnical Engineering Laboratory

N/A - Not Annlicahlr

RLS - Radionuclide Logging System
VFW - Volume Fractinn Wv.er . .

RL9410G. W51/A2
F-7
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F.4 SAMPLING PROCEDURES

-------A samplmg_shallbe-perfotxted naesordanse-vv:th procedures ^entil.ed in the BHI-EE-01,
Environmental Investigation Procedures (EIP) (BHI 1995a). Procedures for sampling activities not
eovered-ifl the BHi-EE-0i manual will be prepared by the project personnel and will be attached to
.I,o nncil

---- -- ---- L11G LVYY.

Sample packaging and shipping will be performed in compliance with EIP 3.1 (BHI 1995a). Logbook
- - -

entries will be performed in compliance with EIP 1.5 (BIII 1995a). Sample chain of custody will be
maintained in accordance with EIP 3.0 (BHI 1995a).

Items to be identified in the DOW are:

1. sampling depth
2. sampling intervals
J. sa^Tiplirlg ll7catioll

4. sample preservation
5. sample container specification
6. sample analysis

?. quality assurance/yuality control (QA/QC) samples
8. sample hold time
9. project-specific sampling procedures.

F.5 SAMPLE CUSTODY

F.5.1 FIELD CUSTODY

All samples obtained during the course of this project will be controlled from the point of origin to
the analytical laboratory as reauired by EIP 3.0, "Chain of Custody" (BHI 1995a).

F'.5.2 LABORATORY CUSTODY PROCEDURES

Laboratory custody procedures will be addressed in BHI-EE-06, Environmental Analytical Laboratory
Quality Assurance Plan (BHI 1995c). Subcontract Laboratories will address laboratory custody in the
laboratory's standard operating procedures. Laboratory custody procedures will ensure the
malntenanceofSamDleInteor1ty 2l1didentiflCat-IQn tthe a.^h.ti,.,.l process .throughout• w^..al N1v^caJ

F.5.3 FINAL EVIDENCE CUSTODY PROCEDURES

All relevant records, reports, logs, field notebooks, pictures, subcontract reports, and analytical
reports will be secured and stored in accordance with-the L)ocumentControl section of RHI-MA-01
(BHi 1995d).

RL96-104. W5 i IA2 F-8
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----^--- ----^---- -- - F.6 rAr.rBRATION Pi:O^arsTUI^^.S

All sampling, field screening, and analytical equipment used on this project will be calibrated to
operate within the manufacturer's specifications. Calibrations will be performed as stipulated by the
manufacturer's calibration procedure, the project-specific calibration procedure, or an analytical
method.

These procedures are addressed in BHI-EE-06, Environmental Analytical Laboratory Quality
Assurance Plan (BHI-1995c);BHI-EE-08, Eie{d Screening Quality Assurance Plan (BHI 1995e); or in
the subcontractor's QA Plan.

F. I - AIYALVTIC`f-'-,- PRd3CFDIIRES

The analytical methods and field screening procedures to be used by the Analytical Laboratories and
_Field-Scrsening orgapazations will-be specife:l by completir.g a request for anaiytical services (form
#BHI-EE-003) and in accordance with EIP 2.0, "Sample Event Coordination" (BHI 1995a), the
project work order, or contractor procurement documents.

F.8 DATA REDUCTION VALIDATION AND REPORTING

r.8.i REDUC7ION

Allanalytical-laborator3esshall be responsible for preparing a report summarizing the results of
analysis and for preparing a detailed data package. The data package includes identifying samples,
sampling and analysis dates, raw analytical data, reduced data, data outliers, reduction formulas,
recovery percentages, quality co;.:ol check data, equipment calibration data, and documentation of
any nonconforming condition affecting the measurement system. Data reduction schemes shall be
containedwithinlaboratoryanalyticalir.eihods-flr-Iaboratory procedures. - The completed data package
shaii be reviewed and approved by the analytical laboratories QA manager or team lead for field
screening-type activities. Completed data packages will be submitted to the Data Management Group
for validation. The requirements of this section will be included in procurement documentation or
work orders as appropriate.

F.8.2 VALIDATION

Validation of completed data packages will be performed by qualified BHI Data Management
personnel or by a qualified subcontractor. Subcontract validation requirements will be defined in
procure,iient documentation or work orders as appropriate. At a minimum, 10% of all offsite
attalytic.alIaboratory-data-packages-received will `oe validated.

.,^_,^ ..51,,,2 F-9
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All coordination of validated services, execution of data validation activities, and handling and storage

of deliv_erables wilLbeaccomo l ishedinaccoidancewith-EIP 2.5, "Data Package Validation Process"-------
(BHI 1995a).

F yi 3 FllyeL uWvlEw xwm tuu^,rnRDS MANAGEMENT, .., CO

All validated reports and supporting analytical data packages shall be subject to final technical review
by qualified reviewers before their submittal to regulatory agencies or inclusion in reports or technical
memoranda, at the direction of the BHI technical lead. All validated reports and data packages shall
be retained as permanent project records in compliance with the Document Control section of
BHI-MA-OI (BI-II 1995d).

F.9 INTERNAL QUALITX-GONTROL

ce., . control °° „ ,° ' = J into the------ -- ...e.al ..,,..,.,,. ^a,,,p,^^ are tntrouuceu ,mcollection system to monitor the adequacy of the
sampling system and the integrity of samples during their journey from the field collection point
through laboratory analysis. These samples are defined below with their mode of collection and
purpose. QA/QC sample frequency and type will be identified in the DOW.

F.9.1 FIELD QUALITY CONTROL REQUIREMENTS

F.9.1.1 Eauinment Rincatec

Equipment rinsates are samples of pure silica sand passed through decontaminated sampling
equipment prior to use of the equipment. They are used as a measure of decontamination process
effectiveness. Equipment rinsates should be collected in the field and at the rate specified in the
DOW. An equipment rinsate should be collected from each type of sampling equipment used to
ensure that the decontamination procedures are applicable to all equipment types.

Equipment rinsates are analyzed for the same analytes as samples collected using that equipment. All
sample results should be evaluated todetermindetermine the possible effects of any contamination detected in
the equipment rinsate blank.

F.9.1.2 Field Duplicates and Splits

Field duplicates are two samples produced from material collected in the same location. Each will be
numbered uniquely. Field duplicates provide information regarding the homogeneity of the matrix.
A matrix constitutes soil, sediment, water, biota, or waste froma given_site. Field-duplicate-tnay
aiso provtde an evaluation of the precision of the analysis process. Field duplicates for soil are
collected and homogenized before being divided into two samples in the field. Field duplicates will
normally be collected at a frequency of 5% to 10% of the samples collected per matrix.
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Field duplicates should be sent to the laboratory in the same manner as the routine site samples.
They may or may not be identified to the laboratory as field splits.It may maxjmiZe-the utility of-
information to submit extra samples from the field splits for the laboratory to use as duplicates. This
will help distinguish between variability resulting from sample heterogeneity and laboratory

_ manipulation. Fieldduplicatg data should be reviewed for aereement. Data should meet the prt cjslon
criteria establi'shed in the DOW.

F.9.2 ANALYTICAL LABORATORY QUALITY CONTROL REQUIREMENTS

F.9.2.1 Matrix Spike Samples

iviatrix spike samples require the addition of a known quantity of a representative analyte of interest
to the sample as a measure of recovery percentage. The spike shall be made in a replicate of field
sample. Replicate samples are separate aliquots removed fromthesame- aamTlr container in the
laboratory. Spike compound selection, quantities, and concentrations shall be described in the
analytical procedures. One sample shall be spiked per analytical batch, or once every 20 samples,
whichever is greater.

F.9.2.2_ Matrix Spike Duplicate Samples

Tenpercent of allmatrix spikedsatnples shall-be- duplicates-:n the labaratory and anaiyzed separately
as an overcheck for accuracy.

F.9.2.3 Quality Control Reference Samples

QC reference sa«,ple shaii be prepared from an independent standard at a concentration other than
that used for calibration, but within the calibration range. Reference samples are required as an
independentcheckonanalytical tesluuqueand methodology, and shall be run with every analytical
batch. or everv 20 Samplec whirhpv`ar is nr ^`er

- 6•

F.10 PERFORMANCE AND SYSTEM AUDITS

BIII il,•v will conduct random surveillances and assessments to verify compliance with the
requirements outlined in this work plan, the project work packages, the BHI Quality Management
^iurr (arii i9yyj, and Brii procedures. Collectively the surveillances and assessments will address
quality-affecting activities thatinclude, but are not limited to, measurement system accuracy; field
activities; and data collection, processing, validation, and management.

RL91-IOJ. W5I/A2 ]^+-11
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F.11 PREVENTIVE MAINTENANCE

----A;Fmeasurementand-festingequiptrient used in the field and in the laboratory thatdirectiy affects the
quality of the analytical data shall be subiect to preventive: maintenance measures that ensure
minimization of measurement system downtime. Laboratories and field screening organizations shall
be responsible for perfo.,.ing or managing the maintenance of their equipment. Maintenance
requirements such as parts lists and instruction shall be included in individual laboratory and field
screening organizations QA plan or operating procedures.

F.12 DATA ASSESSMENT PROCEDURES

Analytical data shall be_comTiled,reduced, andreviewedbythe laboratory and validated in a manner
appropriate for the individual atialytical method prior to presentation to contractor personnel for
validation. Assessment ofthevalidateddata willfollow the. general al,idelines established in
Section 5.1.1.10 of DOE/RL-90-22, RCRA Facility Investigation/Corrective Measures Study Work
Plan for the 100-NR-1 Operable Unit Hanford Site, Richland, Washinetan (DOE-RL 1994).
Depending on the distribution and statistical characteristics of the validated data and other
area-specific ca^siderations, ar.ous statistical and/or probabilistic techniques may be selected for use
in the process of data comparison or analysis. The selection of any such methodology shall be subject
to the approval and authorization of the BHI technical lead.. Methods shall be documented, signed,
dated, retained as project records in compliance with BHI-MA-O1 (BHI 1995d), and, as appropriate,
considered in the risk assessment and field report preparation tasks.

F.13 CORRECTIVE ACTION

Corrective action required as a result of surveillance reports, nonconformance reports, or audit
activities shall bedocu^i,ented and dispositioned as required by BHI-QA-02. Other measurement
systems, procedures, or plan corrections that may be required as a result of routine review processes
shall be resolved as required by governing procedures or shall be referred to the technical lead for
resolution.

---- ---- - ---- ;K.14 WA#,1T." ASS'ctRAINiEr, Rr,iOnTS

Project activities shall be regularly assessed by random audits, surveillances, and assessments. All
findings from audits, surveillances, and assessments will be transmitted to the project manager and the

-_ nrii v.v_department-for-program-related_rrackingandtrettding. --Othervise, the routine evaluation of
data quality described throughout this QAPjP will be documented and filed along with the data in the
proiect file.-Thefmal report svillinclude an evatuation of the overall adequacy of the total
measurement system with regard to the data quality objective of the data generated.

RL94-104. W51/A2 F'-12
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